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Exploring environmental knowledge, attitude and behavior of Secondary Students in 
Sarawak, Malaysia.
In Sarawak Environmental Education Program, environmental knowledge, attitudes and 
behavior were studied with a sample of 303 students (aged 15 years) from 7 secondary 
schools. 61.2 percent of the 9th Grade students had broad attitude scores ranging from 
positive to strongly positive toward the environment and 55.8 percent of students had a 
positive to a strongly positive attitude on attitudes toward specific local environmental
that the students answered correctly was 68.5 percent in the ecological knowledge and 
60.3 percent in the environmental knowledge. The environmental behavior of many of 
the students was inadequate. The relationships between environmental knowledge, 
attitudes and behavior proved to be weak. There was a substantial relationship between 
environmental attitude, environmental awareness, and environmental behavior. 
Environmental behavior was more strongly connected with involvement than with total 
attitude toward the environment. Socio-demographics seem to play an important role 
affecting behavior, especially schools. Miri College showed the highest scores for 
knowledge, attitudes, and behavior. It is interesting that there was no significant 
difference between the environmental knowledge scores of males and females. But 
female students were found to have more positive attitudes towards nature and the 
environment than male students. Female students were more involved with 
environmental activities organized at their school level and male students were more 
involved with activities outside school. Father’s profession also contributes to a high 
degree of students' environmental knowledge.
Chairperson: R. Neil Moisey
issues towards the environment. In students’ knowledge, the average number of questions
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CHAPTER 1 - INTRODUCTION
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Malaysia has a total area of 303,752 sq. km. consisting of Peninsular Malaysia 
with an area of 127, 560 sq. km. (42%) and East Malaysia in West Borneo with an area of 
176,192 sq. km. (58%). It has a total population of about 22 million and an annual 
population growth rate of 1.8 %. The topography of the central region consists o f about 
one-third-hill land. The climate is hot and humid with high solar radiation. The mean 
monthly temperature is 27° C and the yearly rainfall exceeds 20 cm.
With its tropical climate, Malaysia is blessed with lush green forests. 
Unfortunately these lush green forests are slowly disappearing due to vast development. 
And like any other country in the world, Malaysia too is facing environmental problems 
due to development. In fact, environmental problems have becoming a major concern for 
every country in the world today. According to Berke (1990), a 1990 poll reported that 
84% of Americans believed that pollution in their country as a whole is serious and 
getting worse, and 71% agreed that they must protect the environment even if it means 
higher taxes. The basis for environmental problems and issues is irresponsible 
environmental behavior and attitudes are one of the greatest important influences on 
behavior (Ramsey C. E. & Rickson, 1976). In general, attitudes toward the environment 
will begin to develop at a very early age (Bryant & Hungerford, 1977). The young are 
important because they are our future scientists, policymakers, consumers, and voters that 
will be responsible for “fixing” the environment. Therefore, it appears that education can 
play a critical role in developing favorable attitude towards environmental conservation.
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Environmental Education started in the mid 1970’s in Malaysia. In the late 1980’s 
that Environmental Education Programs began focusing on contemporary environmental 
issues like sustainable use of resources (Ahmad et a l, 1989). Sarawak, the largest state in 
Malaysia, had been experiencing rigorous development - Forests were being depleted 
quickly. Logging proceeded at a fast pace, and there remained only 75,000 km2 (out of 
125,000 km ) (Awang, 1990). The deforestation activities had resulted in adverse 
hydrological and geomorphological consequences leading to soil erosion, soil 
deterioration, soil pollution, and many others. In addition, the huge Bakun Hydroelectric 
Power Project, which is now still in progress, will have numerous impacts on the 
environment. Therefore, it is time for future generation and all citizens equipped with 
knowledge and skills to decrease, if  not eliminate the environmental problems. One 
approach toward lessen these environmental problems is to provide educational programs 
aimed at attitude change towards conserving the environment.
In Malaysia, the Ministry of Education is responsible for the formal 
implementation of Environmental Education (Rahim H.A., 1997). Formal education in 
environmental education is perceived as important to support the efforts to overcome 
environmental problems and issues as well as the need to accelerate the role of education 
for successful sustainable development. A long-term measure to sensitize society and 
create responsible attitudes towards the environment entails ensuring all levels of the 
school-going children are exposed to environmental education. Such a program would
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enable children and youths to internalize positive attitudes and improve their skills so that 
they can play an active role in protecting the environment.
In Malaysia, Environmental Education was titled as Man and His Environment 
(Alam dan Manusia). This subject provided alternate ways of thinking, a synthesis, which 
integrated and affected the humanities, languages, social sciences, history, economics and 
religions. The subject emphasized its multidisciplinary, multi-process approaches, its life­
long extent, and a problem orientation (Hassan A., 1997). It survived in the primary 
school curriculum for only a decade (1982-1992). It was then scrapped and a new subject, 
called Local Studies (studies on local resources, culture and community) was substituted. 
However, many people believed that it was important to continue to provide 
environmental education in schools (Edwin, 1994, p.25).
Environmental Education Program in Schools
The Ministry of Education has embarked on a national environmental education 
program to create environmental awareness among students. Environmental Education is 
not taught as a separate subject but taught across the curriculum. Almost every subject 
would have a unit discussing the importance of the environment and the teacher is 
expected to discuss with their students. The aim of environmental education in Malaysian 
schools is to develop students who will be more sensitive and observant about issues 
related to the environment and sustainable development. The teaching and learning 
strategies of environmental education advocated in environmental education in Malaysian
school programs are: knowledge and attitude; thinking skills; manipulative skills; and 
application of concepts and knowledge. Learning stations in the school and its 
surroundings are set up for the teaching and learning of environmental concepts. 
Therefore the environment itself becomes the stage for learning about environment. 
Stations on soil, population, flora, and fauna, energy, waste materials, weather, water, air 
and physical features are some of the environmental stations that encourage the 
understanding of the environment and its interaction. Training programs to guide teachers 
and education officers are provided all year through to help them keep abreast of new 
developments in the field of environmental education.
Concept for Environmental Education -  6th Malaysian Plan
The concept of environmental education in the National Education System was 
formulated during the Sixth Malaysia Plan. The plan was based on the Tbilisi (1977) and 
the Malta (1991) Conferences of UNESCO-UNEP. It provides a framework and is 
defined as follows:
"Environmental Education is a process aimed at raising the level o f knowledge, 
understanding and awareness of students towards the environment which would lead on 
to their adopting positive values and attitudes towards it and equipping themselves with 
the skills that would enable them to assess the quality of the environment and act to 
better. Based on the definition above, the goal is to aid students to develop sensitivity for 
the environment, become knowledgeable and, above all, skilled and dedicated. The 
ultimate goal envisioned is to create students who are willing to work individually or
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collectively towards achieving and maintaining a dynamic equilibrium towards quality of 
life". The stated goals of the Malta Conference are:
Goal Level I: The Environmental Sensitivity Level 
Goal Level II: The Ecological Foundations Level 
Goal Level III: The Conceptual Awareness Level 
Goal Level IV: The Investigation and Evaluation Level 
Goal Level V: The Issues Resolution Skill Level.
The objectives can be summarized as follows:
i. To raise the awareness and sensitivity of students towards the environment as well 
as the problems connected with it.
ii. To obtain basic experience, knowledge and understanding about the environment 
and its problems. This entails providing a foundation of the natural world, 
conceptual awareness of environmental problems and issues, and environmental 
actions, strategies and solutions.
iii. To internalize values and attitudes that shows a concern and love for the 
environment and a willingness to be actively involved in protecting and 
preserving the environment.
iv. To enable students to master the skills that are necessary to identify and solve 
problems related to the environment. These skills include general skills, problem 
and issue oriented skills, problems solving and action oriented skills.
v. To create opportunities for students to be actively involved at all levels in order 
to solve environment-related problems.
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Efforts in Implementing Environmental Education
The Seventh Malaysia Plan (1996-2000) is regarded as the implementation phase 
of the concepts and plans mapped out in the Sixth Malaysia Plan. The critical areas 
addressed are the curriculum and teacher training components. Under the Eighth 
Malaysia Plan (2001-2005), the Malaysian government is focusing on formal and 
informal programs for education and training especially in EE programs in Malaysia by 
allocating a considerable amount of funds for this purpose. According to Pan K.H.
(1997), by the year 2000, environmental education in Malaysia will be fully developed in 
accordance to the aspirations of the Tbilisi Declaration 1979, Biodiversity Convention 
and Agenda 21. Environmental education has been given a new orientation in the national 
curriculum where it is infused across the curriculum through a multidisciplinary approach 
at both the primary and secondary levels (Rahim H.A., 1997).
An Overview of Environmental Networking In Malaysia
In Malaysia various governmental organizations have played an active role in 
supporting the Ministry of Education to implement the environmental education program. 
Among them are government departments such as the Department of Fisheries, 
Department of Irrigation and Drainage, Department of Wildlife and National Parks and 
Department of Environment. Other government agencies such as Local Council, Sarawak
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River Council and Forest Research Institute of Malaysia are also actively involved in the 
educational and extra curriculum activities of schools.
In addition to these government agencies, several non-governmental organizations 
such as Malaysian Nature Society, World Wide Fund for Nature Malaysia,
Environmental Society of Malaysia and Consumer Association were also involved in 
supporting the national environmental educational programs in schools.
At the regional level, the Ministry of Education has established contact with some 
Asian countries such as India, Indonesia, Thailand and Philippines by sending its 
education officers for courses, study visits, seminars and conferences on environmental 
education.
Significance of the Study
Many resources were spent on environmental education efforts in Malaysia but 
with little or no empirical evidence as to its effectiveness. The overall goal of this study is 
to validate the relationship of knowledge_and attitudes resulting from exposure to. and 
involvement in environmental education, both inside and outside the school. If a positive 
relationship can be documented, exposure to and involvement in EE and related 
expenditures can be justified. Educators and administrators could be assured that they are 
moving in the right direction with this education emphasis. An informed public, equipped
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with proper knowledge and attitude, could assist in the maintenance of quality 
environmental resources.
Study Purpose
The purpose of this study is to investigate the relationships between exposure to 
environmental information, knowledge and attitude; socio demographic variables 
(gender, ethnicity, religion, father's occupation, hometown, school); frequency of 
visitation to natural areas; and participation in environmental activities to responsible 
environmental behavior of 9th-grade students in Sarawak.
Specific Objectives
The specific objectives of this study are presented below:
1. To determine the major sources of environmental information as perceived by the 
students.
2. To measure students’ level of environmental knowledge.
3. To determine whether students' level of attitudes were either favorable or 
unfavorable towards the environment.
4. To determine whether increased level of knowledge about the environment will 
influences the students’ level of attitudes.
5. To determine if  the environment in which the student was raised is related to their 
knowledge and understanding about their local environment.
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6. To identify any significant relationships between students’ socio-demographics, 
exposure, awareness, involvement, knowledge, attitudes and behavior on the 
environment.
7. To determine the influence of environmental attitudes toward environmental 
behaviors.
Limitations of the study
1. Very few reference materials that dealt with student attitude on environmental 
education in Malaysia were available for use in the study.
2. Direct translations o f the management scales from English to Malay were at times 
very difficult and some bias might have been introduced during these conversions. 
The numerical translations of the scales were identical but their corresponding 
words were modified when they were translated into Malay. This was to assure 
that the respondents were actually answering the questions as intended by the 
survey instrument.
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CHAPTER 2 - LITERATURE REVIEW
Introduction
Traditional thinking in environmental education assumed that an increase in 
knowledge alone could change behavior either directly or through a modification of 
attitudes (Hungerford & Volk, 1990). According to Hines et al., 1986/87, a meta-analysis 
of 128 studies in environmental education spawned a new model of responsible 
environmental behavior. The new model reflected a complex interaction of variables that 
affect behavior that includes attitudes and values toward the environment, locus of 
control, myriad situational factors, and personal responsibility. In addition, the 
knowledge of ecology, action skills, and strategies needed to solve environmental 
problems remain crucial components for responsible environmental behavior. In this 
review, we also examined the role of environmental attitude, knowledge and attitude, 
persuasive communication, media exposure, ethnic variation and gender difference. 
According to the most fundamental principle underlying the Fishbein and Ajzen (1975) 
approach is that man is basically a rational information processor whose beliefs, attitudes, 
intentions and behaviors are influenced by the information available to him or her. This 
principle implies that any analysis of a persuasive attempt must begin with the items of 
information made available to subjects in the persuasive communication.
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Environmental Attitude
Many education researchers, instructors and administrators have recommended 
environmental education as a labor-intensive, but cost effective means of effecting 
attitudinal change (Jacobson, 1990). Environmental education programs have been shown 
to increase ecological awareness, further favorable attitudes toward the environment, and 
promote natural resource conservation (Jacobson, 1990). An attitude can be defined as “a 
learned predisposition to respond in a consistently favorable manner with respect to a 
given object” (Fishbein and Ajzen 1975, p.6). According to Fishbein and Ajzen, the 
notion of attitudes is learned. They define attitude as a learned predisposition to respond 
in a consistently favorable or unfavorable manner with respect to a given object. 
Predispositions to respond in consistently favorable or unfavorable ways are assumed to 
be the result of influential experience.
The consistency to which Fishbein and Ajzen refer is called evaluative 
consistency. Evaluative consistency is when the overall favorability expressed by the 
behaviors remains relatively constant in spite of fluctuations in behavior in response to 
varied situations. It is regarded as the most distinctive feature of attitude (Fishbein and 
Ajzen 1975).
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Ideas based on the tripartite view of attitude, and further developed to the 
unidimentionalist view (Lutz, 1990) led to the Theory of Reasoned Action (Ajzen and 
Fishbein, 1980). The Theory of Reasoned Action has been used in many studies for 
determining attitudes and predicting behavior. This theory lays out a process of how 
values and beliefs lead to attitudes, which in turn lead through complex interactions with 
norms and importance, to determine behavioral intentions and subsequent behavior.
According to attitude theory, the prediction of behavior from attitudes is not a 
direct relationship. There must be a behavioral intention in order for the behavior to 
occur. This explains why people may like one thing but do not act in such a way as to 
obtain that thing. They either do not have the means to behave in the predicted manner 
(Theory of Planned Behavior, (Ajzen, 1991) includes this factor) or they did not actually 
intend to act in the first place. To predict behavior, then, the behavioral intention must be 
determined. Behavioral intention is predicted from attitudes toward that behavior. If a 
person has a negative attitude toward the idea of performing a behavior, they are not 
going to have a behavioral intention toward, and thus not perform, that behavior. This 
chain links attitudes toward a behavior to behavioral intentions and subsequent behavior.
There are two attitudinal antecedents identified: a cognitive component and an 
affective component of attitudes. The cognitive component consists of perceived 
outcomes of the behavior, value-laden symbolic beliefs, and objective knowledge (Bright 
& Manfredo, 1996). The perceived outcomes of the behavior are the beliefs a person has 
as to the possible outcomes the behavior will yield, and their evaluation of those
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outcomes (Bright & Manfredo, 1996). These evaluation beliefs are directly linked to the 
attitude toward the behavior. Symbolic beliefs affect the attitude toward the behavior as 
well. These beliefs relate to “the perception about how a group, or object, fits into society 
and makes it a better or worse place to live” (Bright & Manfredo, 1996). Objective 
knowledge is the fact-based knowledge about the object of the behavior.
A highly researched component of attitudes involves the idea of symbolic beliefs. 
These beliefs are composed of values of which there are two types. There are 
fundamental values, which are socially formed and are thus similar among people in a 
particular area, and there are value orientations. These are values as they pertain to 
specific situations (Bright et. al., 2000, Vaske and Donnelly, 1999). Fundamental values, 
being similar among members of a culture, are not useful in helping to explain attitudes. 
These are commonly held values (such as “it is wrong to kill,” “it is wrong to lie,” and “it 
is good to be kind") that are basic proscriptions for how to behave in society. Among the 
members of a community, there are limited numbers of fundamental values, but attitudes 
are numerous. Value orientations explain this difference by determining how 
fundamental values are applied to individual situations. Thus, a person may have a 
fundamental value that it is wrong to kill but they may believe that it is acceptable to kill 
predators that harm a rancher’s stock. Their value orientation would allow killing when 
applied toward predator control.
The affective component of attitude toward behavior is a powerful predictor of 
behavioral intention. It is comprised of the “feelings, moods, emotions, and sympathetic
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nervous system activity that people experience in relation to an object of behavior (Eagly 
& Chaiken, 1993)” (Bright & Manfredo, 1996). These components are not necessarily 
conscious to the individual but they are directly responsible for a positive or negative 
feeling toward the object or behavior.
The interactions of the cognitive and affective components yield attitudes toward 
behavior but they do not act alone. They are mediated by the personal importance of the 
object or the behavior to the individual. Though personal importance does not play a 
large role in predicting behavior, its strength does have a significant effect on the 
predictive power of the attitude toward the behavior. If a person feels strongly that the 
behavior is o f personal importance, they will be more likely to perform the predicted 
behavior.
One last component of attitude toward behavior is the attitude toward the object 
of the behavior (Bright & Manfredo, 1996). The positive or negative perceptions relating 
to the object are separate from the perceptions of possible outcomes. It is therefore, a 
factor in how the behavior is viewed. It is not, however, a strong indicator of attitude 
toward behavior. A person can have a negative opinion of the target object but still feel 
that the behavior is acceptable or necessary. For example, a person’s attitude toward a 
Mercedes Benz automobile may be quite favorable; yet the person may never purchase a 
Mercedes Benz because of its relatively high price. According to the Theory of Reasoned 
Action (TRA) (Ajzen & Fishbein, 1980), this person should show an unfavorable attitude 
toward purchasing a Mercedes Benz, even though the general attitude toward Mercedes
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Benz is favorable. The latter attitude is an attitude toward the object (A0), while the 
former attitude is an attitude toward the behavior (AB). According to the TRA, AB should 
predict a specific overt behavior better than A0 because Ag is more specific to the 
behavior.
The Theory of Reasoned Action (Ajzen & Fishbein, 1980) is what has been most 
predominantly used in attitude research. It has been modified one step further to include 
two new influences on behavioral intention. The first involves normative beliefs, the 
beliefs about the expectations of others, and their influence on behavior. The second 
influence is the impact of beliefs about the ease of performing the behavior. This 
modified version is the Theory of Planned Behavior (Ajzen, 1991).
Knowledge and Attitude
Fuller (1992) and Hausbeck et. al. (1992) found that 1 lth-grade students’ 
environmental knowledge was low, whereas awareness and concern were higher. They 
also observed, however, that the levels of knowledge, awareness, and concern were 
correlated. Similarly, after teaching a water-conservatton unit, Bjjch_and,Schwaab (1983) 
found a strong correlation between the knowledge and attitude scores o f seventh-grade 
students. Fortner and Mayer (1983) reported that fifth and ninth graders with higher 
knowledge scores on a survey of knowledge and attitudes for the oceans and Great Lakes 
had more positives attitudes than students with lower scores. A more complicated 
relationship was suggested by Borden and Schettino (1979), who found among college
students only a minimal degree of association between affect and knowledge of pollution 
and ecological issues. They concluded that increased affect about the environment did not 
appear to foster increased acquisitions of knowledge and that acquiring environmental 
facts did not lead to greater environmental concern. Rather, the combination of the two 
factors produced the level of environmentally responsible action taken by the individual. 
Although the traditional view of environmental education was that increasing knowledge 
would lead to changed behaviors, the actual relationship, as suggested by Borden and 
Schettino (1979), is more complex.
Persuasive Communication
A variety o f research has examined the effectiveness of various communication 
media in environmental education (Schwabb 1982). These studies all showed that 
information presented to individuals in a variety of situations can result in major shifts in 
knowledge levels and behavior.
Key elements of persuasive communication are the attitudes formed through the 
communication process and the behavior that follows attitude formation or change. 
Although there are varying conceptual and operational definitions of attitude, McGuire 
1985 has simplified the definition to “the association in memory between an objects and 
an evaluation.” Similarly, Petty and Cacioppo (1986) defined attitudes as a general 
evaluation held toward objects (including people and issues).
Attitudes toward an object may result from positive and negative cues associated 
with a message source (Petty et.al.1983). Program recipients may view message sources, 
including wilderness rangers, wilderness hikers, and charismatic individuals as favorably 
or unfavorably (Hendricks 1975). Attitudes are likely to develop about these potential 
sources of a wilderness education message. If wilderness education programs are 
designed to influence attitudes and behavior, the source of the message may ultimately 
affect the learning and behavioral outcomes of the program.
Ajzen 1992 and Manning 1985 did a study of visitors to National Parks. Their 
theory suggests that visitor characteristics are one of a number of attributes that should 
influence both behavior and persuasibility. In general, we expect experienced visitors to 
be more easily persuaded (by either social or ecological reasons) than less experienced 
visitors.
According to a theoretical perspective based on the Elaboration Likelihood 
Model, persuasion occurs when communication results in a change in attitudes. These 
attitudes may guide behavioral processes (Petty and Cacioppo 1986). Two generally 
recognized communication approaches for messages are the peripheral and central routes 
to persuasion (Petty and Cacioppo 1986; Petty and others 1992; Roggenbuck and 
Manfredo 1989). The central route focuses on the recipient’s motivation levels and ability 
to process messages; the peripheral route relies more heavily on message cues, including 
the attractiveness, credibility, similarity, likeability and trustworthiness of a message 
source. The importance of the peripheral route is magnified when the cognitive abilities
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are necessary to interpret the message. Roggenbuck, J.W., and D.L. Berrier. (1982) 
suggested that this might be the case with children; therefore, the presenter of a message 
in a children’s wilderness education program or activity needs careful consideration.
Some examples of these activities would be slide shows or taking children into the forest.
The message recipient is also a critical factor in the success of a persuasive 
message and attitude change. Among the message recipient characteristics commonly 
investigated in previous research are age and gender (Ajzen 1992; McGuire 1985).
Results in investigations of various recipient variables related to persuasive 
communication (Ajzen 1992) and environmental education have been mixed. For 
instance, Gifford and others (1982) examined the environmental attitudes of college 
students and found significant differences in gender for knowledge, effect and verbal 
commitment. Men were more knowledgeable, but women were more verbally committed 
and expressed greater affect. Differences in attitudes based on age were not significant in 
the study. But when investigating environmental ethics of a wider range of ages (12, 15 
and 18 years old), Szagun and Mesenholl (1993) found different levels of consideration 
of nature, enjoyment of nature and sympathy among different age groups. Furthermore, 
females in their study had stronger ethical and emotional attitudes than their male 
counterparts. In a third study, age and gender both resulted in significantly different 
knowledge levels and attitudes toward animals in studies of second, fifth, eighth and 
eleventh grade students (Kellert 1985).
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A more complex recipient variable in persuasive communication research is the 
level of involvement of the individuals on the receiving end of a message. As individuals 
become more involved, the amount and type of information processing that occurs may 
vary (Petty and others 1983). In most cases, high-involvement individuals are more likely 
to engage in central route processing. Low-involvement individuals are more likely to be 
influenced by peripheral cues. Contrary to the expected the results of one study, Petty and 
Cacioppo (1980) found that a peripheral message source was just as effective with low- 
and-high-involvement recipients.
The most fundamental principle underlying Fishbein and Ajzen’s approach is that 
man is basically a rational information processor whose beliefs, attitudes, intentions and 
behaviors are influenced by the information available to him or her. This principle 
implies that any analysis of a persuasive attempt must begin with the items of information 
made available to subjects in the persuasive communication. The subject’s processing of 
this information determines the effect of the communication on the dependent variables, 
i.e. knowledge levels, attitudes, beliefs, etc. People’s backgrounds (where they came 
from) may need to be considered when trying to figure out the best way to get the 
message access. One way might be to share a common dialog.
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Media Exposure
Naturalistic studies examining the influence of environmentally based media 
exposure on environmental knowledge, awareness, concern, and attitudes have been 
conducted. A study of Canadian children in Grades 6-8 found that children who reported 
watching films and television about wildlife had significantly more positive attitudes 
toward animals than non-viewers did (Eagles & Muffitt, 1990). Similarly, junior and 
senior high school students rated television as a more prevalent source of environmental 
information than magazines or newspapers. (Alaimo & Doran, 1980; Hausbeck et. al., 
1992). Moreover, Fortner and Teates (1980) reported that the number of Cousteau 
programs viewed in a year most directly affected oceanic knowledge, and Fortner and 
Mayer (1983) related that the largest percentage of their subjects reported that they 
received most of their aquatic information from television. Iozzi (1989a) believed that 
“the media are powerful sources for influencing environmental attitudes values” (p.8). He 
stated that television and films provide a promising medium for environmental education, 
given that students learn better when they acquire information through several senses 
(Iozzi, 1989b).
Socio-Demographic Influences
Ethnic Difference
In a study of students ranging from 2nd to 11th grade, Kellert (1985) found a 
greater knowledge of animals and the natural environment in white children, whereas
African American children displayed a greater willingness to subordinate animals, 
especially in cases in which it would improve human material well being. The African 
American children were also found to display less affection for and general interest in 
wildlife. Fortner and Teates (1980) showed similar ethnic differences, with White 
students showing more positive attitudes than a group described only as non-White. Iozzi 
(1989b) suggested that a minority subculture exists whose concern is focused more on 
social than environmental problems, Iozzi stressed the importance of educating 
individuals with the knowledge that environmental problems are also social problems and 
should be everyone’s concern. He admitted that this idea is particularly difficult for 
children to accept who are worried about having their basic needs met.
According to Chin C.L.M. & Jantan S.M. (1999) wildlife is important as an 
integral part of the cultures of people in Sarawak; for example, some dances “ngajat ” in 
Sarawak are based on the majesty of the hombill. Wildlife in Sarawak is also an 
important source of protein for rural communities. Ahmad S. & others (1999) reported 
that in Sarawak, the lives of rural people and wildlife are inextricably linked. Many 
people still depend on the forest for hunting, and wildlife is integral to legends, belief 
systems, dances and oral culture. The subject’s processing of this information determines 
the effect of the communication on the dependent variables, i.e. knowledge levels, 
attitudes, beliefs, etc. Again it is crucial to consider ethnic backgrounds in devising ways 
to get the message across. It is important to present the information in a socially relevant 
context.
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Gender Differences
In addition to variations in ethnic response to the environment, gender differences 
in environmental knowledge and attitudes have also been suggested. Gifford, Hay, and 
Boros (1982-1983), in study of undergraduates, found that the men had more 
environmental knowledge about pollution and ecological issues than the women did but 
the women expressed greater negative affect toward anti-environmental events, and that 
more women than men reported they would do something about environmental problems. 
However, although women reported being more upset about environmental issues and 
verbally consented to do more about it, they reported no more actual commitment to 
environmental causes than the men did (Gifford et al., 1982-1983). Similarly, Hausbeck, 
Milbrath, and Enright (1992) found that 1 lth-grade girls were slightly more concerned 
and aware, whereas boys were slightly more knowledgeable about the environment.
These studies exemplify the pattern of gender differences shown in environmental 
education research-males generally display greater knowledge, and females report 
stronger feelings and verbal commitment (Chawla,1988).
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Figure 1. Theoretical Framework of Responsible Environmental Behavior
Attitude toward the 
behavior
9 . Grade students 
in Sarawak
Actual Behavior
Behavior Intention 
(willingness to participate in nature 
or environmental activities)
Formal Education
(exposure to environmental 
information inside the
Cognitive Component 
V Perceived outcomes of 
the behavior 
•S Symbolic beliefs 
S  Objective Knowledge
Affective Component 
V Feelings
S  Emotions responses of 
the behavior
Background variables
• Socio-demographics 
Informal Education
(exposure to environmental 
information outside the school)
(Adapted from Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975; Hungerford & Volk, 
1990;
Bright & Manfredo, 1996)
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Theoretical Framework
The proposed theoretical framework above shows the factors that will directly 
influence the effects of independent variables on the dependent variable in this study. The 
background variables consist of socio-demographics variables (i.e. gender, ethnic, 
religion, hometown, father's occupation) and exposure to environmental information 
inside and outside the school that will lead to increased environmental knowledge.
Formal education (i.e. exposure to information inside the school) may also lead to 
increased environmental knowledge. The proposed theoretical framework also explores 
the influence of attitudes toward behavior. The two-attitudinal antecedents are a 
cognitive component and an affective component of attitudes. The cognitive component 
consists of perceived outcomes of the behavior, symbolic beliefs and objective 
knowledge. The affective component consists of feelings and emotional responses to the 
behavior. Environmental education affects both the cognitive and affective components. 
These two components eventually focus on attitudes toward the behavior. Attitudes 
toward behavior will affect behavioral intentions. According to Fishbein and Ajzen 
(1975), the most direct predictor of a behavior is the intention to engage in that behavior. 
Therefore, analysis of factors that determine the intention to perform the behavior is 
nearly identical to analysis of the determinants of the behavior itself (Fishbein & 
Manfredo, 1992). Behavioral intention will lead directly to an actual behavior.
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CHAPTER 3 - METHODOLOGY
Sample Sites
thThe field research study was carried out in Sarawak, Malaysia using 9 grade 
students from schools in and around Kuching, Bintulu & Miri divisions in Sarawak. This 
was made possible with the permission from the Sarawak Education Department. The 
Sarawak Education Department has given permission to do field research study with the 
9th grade students in Sarawak. The sample sites chosen to ensure a broad distribution of 
geographical areas, urban versus rural areas, a variety of ethnic groups in the 
communities, and accessibility to information on environmental issues. A larger 
population of students came from Miri as there are a lot of environmental related 
activities such as logging and also the construction of the Bakun Dam. The second 
highest percentage came from Kuching as it is the state capital of Sarawak and also 
because of the high level of development in the area. Bintulu comprises the smallest 
percentage because of the relatively low progress of development and comparatively 
smaller population compared to Miri and Kuching.
Sample Design
The selection of sample was the 9th grade students, as this is the final year that 
students were registered in almost all of the same classes before they are divided into
science, arts/commerce or vocational levels based on their academic performance. At this 
level, they will study subjects such as science, history and geography. Most o f the 9th 
grade students had the opportunity of attending at least a one-day field trip to either one 
of the Wildlife Centers or National Parks in Sarawak. Their schools organized these trips 
with the help from Sarawak Forestry Department and National Parks and Wildlife Office.
Sample Size
The Sarawak Education Department helped by providing the list of schools in 
Sarawak that was involved in this study. The selection of classes was based on the initial 
contact with the school’s principal and their agreement to participate in this survey. The 
sample group consists of 11 different classes of 9th grade students and were collected 
from 7 different schools in Sarawak. The schools were the Religious School, Tengku 
Bujang College, Riam School, Kidurong School, Pending School, Bako School and 
Openg School. The number of students in each class varies from 11 to 38 students. 38 
students per class are considered to be a normal number for a 9th' grade. The schools with 
smaller groups in their classes are generally considered to have a higher proficiency 
student population in addition to lower student teacher ratio. We managed to collect a 
total number of 303 respondents to this survey and every student in a class completed 
their survey.
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Data Collection
A pilot study was conducted using a group of 20 students in a class that was not 
involved in the main study. These students were all from Kuching and they tested out the 
questionnaire in the attempt to identify any confusing test questions. For the main study 
group, the teacher gives one questionnaire to each student. The students completed the 
questionnaire in a time span ranging from 15-20 minutes.
Instrument and Design
The questionnaire contains multiple-choice, true/false, and Likert-type scale 
questions (see Appendix A). This questionnaire includes:
(a) background information about the respondent;
(b) the source and frequency of student's exposure to environmental 
information inside and outside the school;
(c) the student’s attitude towards the protection of the environmental 
issues/problems;
(d) the student’s environmental knowledge and understanding on local and 
global issues/problems;
(e) the students’ level of involvement in activities inside and outside school; and
( f ) behavior.
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Data Analysis
The SPSS Version 10.0 (Statistical Package for Social Science) software package 
was used to conduct the statistical analysis. The data analyses for this study included 
various descriptive statistics, reliability analysis, cross tabulations, analysis of variance 
(ANOVA), and discriminant function analysis. Descriptive statistics were computed to 
describe the characteristics of the variables in the measurement model, and to describe 
the socio-demographic characteristics of the respondents. The reliability analyses were 
conducted to assess the initial consistency reliability for the constructed scales using the 
“Cronbach’s Reliability Coefficient Alpha or a. ” Cross-tabulation was used to test for 
significance and map the associations between nominal level variables. Analyses of 
variance (ANOVA) were used to compare the means of various continuous dependent 
variables. Discriminant function analysis was used to predict and classify the domain 
groups across various discriminator variables. The responses to all questionnaires were 
coded as shown below:
Cronbach’s Reliability Coefficient Alpha
Internal consistency describes estimates of reliability of indices based on the 
average correlation among items within a test and the coefficient alpha reflects both the 
number of items and their average correlation, which may be thought of as the internal 
consistency (Nunnally & Bernstein, 1994). The coefficient alpha usually provides a good
29
estimate of reliability because sampling of content is the major source of measurement 
error for constructs and also because it is sensitive to the sampling of concepts as well as 
item content.
Cronbach’s alpha is based on the average correlation of items within a group of 
survey questions or variables, if the items are standardized to a standard deviation of 1; or 
on the average covariance among items on a scale and if the items are not standardized. 
All the items in a scale index are assumed to be positively correlated with each other 
because they are measuring the same theoretical concept.
The coefficient alpha can be viewed as the correlation between a scaled index and 
all other possible scaled indices containing the same number of items that measure the 
characteristics of interest. Coefficient alpha can also be interpreted as the squared 
correlation between the score a person obtains on a particular scale and the score the 
individual would have obtained if questioned on all possible items in the universe.
Alpha ranges from 0 to 1. A negative alpha value can occur when items are not 
positively correlated among themselves and the reliability model is violated. Coefficient 
alpha sets an upper limit for reliability of test constructed in terms of the domain- 
sampling model based upon observed correlations. If the alpha is very low, the test is 
either too short or items have very little in common. If the alpha is high, the items 
grouped together may indicate a common underlying concept.
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Although a satisfactory level o f reliability depends on how a measure is being 
used, as well the type of research being conducted, Nunnally and Bernstein (1994) 
suggested that in the early stages of construct development, indices with even modest 
reliability (e.g., 0.65) are acceptable. In true experimental research dealing with each 
individual (e.g., testing IQ in children), a reliability of 0.80 may not be high enough to 
make decisions about an individual. A researcher may need a coefficient of 0.90 or 
higher. An example of a true experiment, group research, which is often concerned with 
the size o f the correlation and with mean differences among experimental treatments, a 
reliability of 0.80 is adequate (Nunnally & Bernstein, 1994). Social science researchers 
often accept a reliability coefficient below 0.80 in their measurement (Carmines & Zeller, 
1982).
Statistical Test
Different scoring standards were developed for each section of the test. The 
yes/no section was scored (1) for "yes" and scored (0) for “no”. The attitude section was 
scored (1) for extremely unfavorable ranging to a score of (5) for an extremely favorable 
attitude;. The environmental attitude score forthe samplewasjmalyzed based onthese 
preferences. The knowledge section was scored (1) for “true” and scored (0) for “false”. 
Omitted values, where students failed to respond, were listed under each statistical 
treatment as a missing observation. They were then given the value of the mean response 
value of that particular question.
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A Frequency test was needed for all the variables to understand the statistical 
distribution of each of the variables and the descriptive statistics would produce measures 
of central tendency and variability.
An additive score for all 14 items in the attitude evaluation section of the test was 
used to determine the environmental attitude score for each respondent. The frequencies 
of each score in the sample were then analyzed to determine the overall environmental 
attitudes of the sample group.
The dependent variables of socio-demographic variables were analyzed by one­
way analysis of the variance in relation to environmental attitudes. These results were 
used to determine the strength of the relationship between the dependent variable and 
independent variables. This analysis was necessary to determine the significant 
relationships between the influences of socio-demographics on environmental attitudes.
Correlation analyses were also needed to determine whether significant 
differences existed in environmental knowledge and attitude scores with other 
independent variables.
The cognitive component was also analyzed by simple linear regression to 
determine the strength of its relationship with responsible behavior. This analysis was 
necessary to evaluate the influence of cognitive component on responsible behavior.
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Discriminant Function Analysis
Discriminant function analysis is a technique that allows the researcher to 
examine and describe simultaneously the differences between two or more mutually 
exclusive groups with respect to several continuous variables. In other words, this is a 
technique for identifying the relationship between a categorical dependent variable and 
interval level predicator variables.
Discriminant analysis was introduced into psychology through applied testing 
programs for personnel selection and placement. According to Nunnally and Bemstien 
(1994) and Brown and Tinsley (1983), discriminant analysis is both a conceptual and 
mathematically powerful tool, which has not been used nearly as much in the behavioral 
sciences. Hake (e.g., Hake, Faust, McIntyre, & Murray, 1967; Rodwan & Hake, 1964) 
pioneered discriminant analysis applications in experimental psychology. Early 
applications o f discriminant analysis used ability tests rather than noncognitive traits, 
interests, and values (Nunnally & Bemstien, 1994).
The key variable in discriminant analysis is the group variable, which is the 
dependent or criterion variable. Obtaining a random sample of subjects in the various 
groups is vital but often difficult (Nunnally & Bernstein, 1994). As defined by Nunnally 
and Bernstein (1994), discriminant analysis is used to distinguish predefined from one 
another based on their score profiles on certain variables.
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According to Brown (1983), sample size is an important data requirement but he 
feels that the literature on discriminant analysis contains conflicting recommendations on 
this topic. Small sample sizes should be avoided because they tend to introduce bias 
when calculating the proportion of cases (e.g., persons) correctly classified using 
discriminant analysis (Huberty, 1975; Morrison, 1974). Large sample sizes, on the other 
hand, tent to result in an over estimate of the statistical significance of the discrimination 
attributed to the functions (Huberty, 1975; Tatsuoka, 1970).
Discriminant analysis will produce a more parsimonious result when large 
numbers of groups and/or discriminant variables are analyzed because the 
interrelatedness of the variables is considered. Discriminant analysis will also reduce the 
likelihood of a type 1 error (i.e., that differences which occurred by chance will be judged 
statistically significant) than if one performed multiple t-test or ANOVA to compare 
differences between groups.
When multiple measures are taken of members belonging to mutually exclusive 
groups, no single characteristics (measure) of the members will best differentiate the 
groups (Tatsuoka, 1970). Instead, some combination of information fromall ofthe 
measures will determine the dimension(s) most helpful in telling groups apart. If groups 
differ to a small degree on a number of dimensions and these small group differences are 
added across al dimensions, the groups are maximally discriminated and the groups 
differences are more discemable (Kleca, 1975; Sananthanan, 1975; Tatsuoka, 1970).
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Discriminant analysis is designed to weight and linearly combine (add) scores on 
the discriminator variables in such a manner as to force groups to be as mathematically 
distinct as possible. To accomplish this, a weight, called a discriminant coefficient, is 
calculated for each discriminator variable. The magnitude of the discriminant coefficient 
is dependent on the relationship between group differences and scores on the 
discriminator variable (Tatsuoka, 1970).
35
CHAPTER 4 
RESULTS 
Introduction
A total of 303 students completed and returned the questionnaires. These students 
came from seven different secondary schools from various geographic regions of 
Sarawak. The survey consists of questions on exposure, awareness, knowledge, attitude, 
involvement and behavior; and also the socio-demographic variables. This chapter was 
divided into five sections. Section One deal with the description of survey response rates 
on demographic data. Section Two describes the result of the respondents based on the 
characteristics of variables measured and the results of reliability tests of constructed 
indices on attitude domain. Section Three deals with the results of students group to 
investigate the relationship between the six domains. Section Four presents the prediction 
of attitude and behavior with socio-demographics and domains. Section Five presents the 
discriminant function analyses on the students group. This generated the items pool for 
every domain and determined clearly what was to be measured. Then the validity of the 
final scale was determined.
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SECTION ONE: THE DESCRIPTION OF SURVRY RESPONSE RATES ON 
DEMOGRAPHIC
The questionnaire in this study includes questions on student’s background 
information that provide socio-demographic data designed to determine the gender, 
ethnic, religion, size of hometown, school and their father’s profession.
The average age was 15 years old with 51.8 percent male and 48.2 percent 
female. These students were all from public secondary schools from various geographic 
parts of Sarawak. A total of 50.2 percent of students came from schools around Miri, 36.3 
percent around Kuching and 13.5 percent from Bintulu. The students came from different 
ethnic groups which consist of 35.3 percent Malay (the majority ethnic group in 
Malaysia), 24.8 percent Iban, 16.2 percent Chinese, 5.6 percent Orang Ulu ‘Up-river 
dwellers’ and Melanau, and 5.3 percent Bidayuh. The students that grew-up in a small 
city (5,000 to 50,000 people) comprised 38.9 percent, 21 percent of the students grew-up 
in a large city (> 50,000 people), 18.5 percent of students grew-up in a small town 
(< 5,000 people) and 10.6 percent of students grew-up on either a farm or rural area and 
an additional 10.6 percent came from a suburb of a large city.
The students were raised in one of the three main religious groups in Sarawak 
namely Christian (46.9 %), Muslim (45.5 %) and Buddhist (7.3 %). 0.3 percent of the 
students mentioned that they were without any specific religion.
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A total of 21 percent of the students’ fathers worked in the private sector or were 
self-employed, 17.8 percent worked in the government sector and 16.2 percent in 
agriculture, forestry or fisheries sectors. The rest of the students’ fathers worked in the 
construction sector (15.2 %), travel and transport (8.9 %), services firms (6.6%), 
education (4.3%) or were pensioners (3 %).
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SECTION TWO: THE RESULT OF THE RESPONDENTS BASED ON THE 
CHARACTERISTICS OF VARIABLES MEASURED AND THE RESULTS OF 
RELIABILITY TESTS OF CONSTRUCTED INDICES ON ATTITUDE 
DOMAIN.
Exposure
Exposure in environmental education (EXP) can be grouped into formal and 
informal exposure. Most of the students responded that they gained most of their 
environmental knowledge either from newspapers, books or magazines. 91% of the 
students read newspapers at least once a month. Only 9% of the students in this study had 
never read a newspaper. 56% of the students read them more than once a week, 19% read 
them once a week and 16% of the students read them at least once a month. 25% read 
articles on environmental issues once a month, 21% students read about environmental 
issues once a week and 34% students read about environmental issues more than once a 
week (Table 1). Aside from newspapers, 70 percent of the students believed that 
television and radio programs were the major sources of their environmental knowledge. 
Better ,coverage of local and global environmental issues by the mass media should 
improve the environmental knowledge and attitudes of the students in Sarawak. Books 
and magazines also contributed to gaining environmental knowledge for students with 48 
percent mentioning that they had read magazines and 43 percent of the students had read 
books related to environmental issues. But only 23 percent of the students gathered 
information on the environment through the Internet. Most of the students that have
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access to the Internet were from large cities. These students not only had access to the 
Internet in school but they also often had the Internet at their own houses.
TA B L E  1: Frequencies o f  student’s exposure to environm ental inform ation
Statement Never
1
Once 
a month 
2
Once 
a week  
3
> Once 
a week  
4
Q1 .How often do you read a newspaper? 27 49 57 170
Q3. H ow often have you read about 
environmental issues? 59 75 6 6 103
Q4. H ow often did you receive
Information about environmental 
education in school? 5 24 55 .1 4 7 3 1
Television Magazines Book Internet
Q2. What other sources o f  exposure to
environmental information did you use? 2 1 2 145 129 69
37% of the students responded that they had gained formal education at school as 
a major source of environmental knowledge. But 61% of the students responded that they 
were not sure as to whether they had received information about environmental education 
in school. Only 2.3% of students mentioned that they had never received any information 
about environmental education in school (Table 1). Such findings are understandable 
because the formal environmental education most students gained was presented as an 
integrated part of other subjects. Students may not have recognized the environmental 
components of such studies as mathematics, languages, and arts.
A scale was developed for the exposure domain. The scale consisted of variables 
that included sources of exposure to environmental information like the frequency of 
reading newspapers, reading about environmental issues, and receiving information about
40
environmental education in school. The Environmental Exposure subscale (4 items) 
assessed students’ exposure to environmental information. The exposure was scored for 
frequency ranging from (0) for never to (5) for daily. Where students failed to respond, 
there was a blank space, which was recognized as a missing value. The scores for the 
exposure domain appearing in the Histogram were normally distributed, with most scores 
occurring in the center and tapering out towards the extremes.
The inter-correlations between individual items in Table 2 show that not all the 4 
items were significantly correlated with each other. The correlations ranged from 0.20 to
0.43. They also show that most of the correlations in any pair of the exposure items 
measured were significantly positive. These correlations suggest that these variables 
interact with each other and as one item increased, the other scores increased toward a 
more favorable exposure.
T able 2: C orrelations analysis o f  student between E xposure Item s
Variables Reading Environmental EE in School
N ew spaper(ql) Issues(q3) (q4)
q3 4 3 **
q4 2 o** .25**
Total 76** 7 9 ** .64**
*Significant at the .05 alpha level
**Significant at the .001 alpha level
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Awareness
The Environmental Awareness (AW) scale was developed to investigate whether 
the students were aware of environmental issues both locally and globally. Local 
awareness were issues that happened specifically in Sarawak itself having variables that 
included how frequently the students had heard about the Bakun Dam Project and 
logging operations in Sarawak. General Awareness was issues that happen not only 
locally but also in other countries and included variables on how frequently the students 
had heard about water pollution and haze in their area. There were only 4 question items 
used to assess awareness, both locally and globally.
A scale was developed for the awareness domain. The Environmental Awareness 
subscale (4 items) assessed the awareness of students toward local and global issues. The 
awareness was scored based on frequency with (0) for not at all to (4) for many times. 
Where students failed to respond, there was a blank space, which was recognized as a 
missing value.
TA B LE 3: Students aw areness on various questions concerning environm ent
Question N ot at all
1
1 - 2  times 
2
3-4 times 
3
Many
times
4
Q6 . How many times have you heard 
about the Bakun Dam Project? 65 89 44 105
Q 8 . H ow many times have you  
heard about water pollution? 4 42 28 229
Q10. H ow  many times have you 
heard about haze in your area? 7 94 79 123
Q12. H ow  many times have you heard
about logging operations in Sarawak? 48 106 67 82
In Table 3, 76% of the students agreed that they have heard many times about 
water pollution, 41% have heard about haze in their area, 35% have heard about the 
Bakun Dam project and only 27% have heard about logging operations in Sarawak. As 
for local awareness, 113 students had never heard about the Bakun dam project and 
logging operations in Sarawak at all. This was probably because there was less 
information about Bakun dam and logging in the local media compared to information 
about water pollution and haze problems. This is probably because the Bakun dam and 
logging activities are under strict government control. Also, most of the schools involved 
in this study were in town areas in Sarawak and general awareness such as water and 
haze issues produce an immediate effect on their communities. Clean water plays an 
important role in our daily life for drinking, washing and recreation activities.
Water pollution issues in Sarawak are more focused on industrial sources and 
problems in squatters’ areas and less on problems created by logging operations. Haze 
issues also have an immediate impact on the daily life of the community. Sarawak’s 
worst haze problems happened in 1995 and 1996. Open burning in agricultural areas in 
Kalimantan, Indonesia caused the haze. Smoke from these fires spread to neighboring 
areas such as Sarawak and Sabah in Malaysia and Brunei.
Table 4 shows the inter-correlations between individual items. All 5 of the items 
were significantly correlated with each other. The correlations ranged from 0.17 to 0.71. 
Results also show that most of the correlations between any pair of the awareness items 
measured were significantly positive. These correlations suggest that these variables
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interact with each other and as one item increased, the other scores increased toward a 
more favorable awareness. The scores for the awareness domain appearing in the 
Histogram were normally distributed, with most scores occurring in the center and 
tapering out towards the extremes.
T able 4: C orrelations Betw een A w areness Item s
Variables q5 q6 q8 qlO q 1 2
q6 .13*
q8 .16* .32**
qlO -.04 ]7** .28**
q l 2 . 0 0 27** .27** 2 7 **
Total 2 g** 7 j ** .65** 5 9 ** .67**
** Significant at the .001 alpha level
Knowledge
The summative knowledge scores were divided into two sections which is 
ecological knowledge (ECO) and environmental knowledge (ENV). These scores were 
calculated by determining the number of correct answers and then obtaining a single 
knowledge score falling between a minimum score of 0 and a maximum score of 9 
correct answers for ecological knowledge and a minimum score o f 0 and a maximum 
score of 10 correct answers for environmental knowledge.
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TA B L E  5: Frequencies o f  students ecological know ledge (EC O )
Question Answer % Correct
C l. Where does most o f  the energy used in our Falling
country com e from? water 74.9
C3. Plants from the forest supply man with construction,
resources f o r ........... medicines and food 73.3
C4. A  is all the organisms o f
the same species that live in an area. population 47.5
C5. An vertebrate is an animal that has a
backbone 83.2
C l .  Resources that are always available renewable
are resources 57.8
D l .  A  food web is a com plex pattern o f  nutrient
and energy transfer through feeding. True 73.3
D2. A ll living things are made
up o f  80% water. False 49.5
D3. An organism that feeds on both
plants and animals is an omnivore. True 83.2
D5. The primary source o f  energy on earth
is sunlight. True 73.9
Average # correct answer 6 68.5
In the ecological knowledge section, more than half the students (68.5%) had an 
average of 6 corrected answers. Most students 83.2% recognized that an organism that 
feeds on both plants and animals is an omnivore, the most frequent correct response. In 
the least frequent correct response, only 47.5% of the students recognized that a 
population is all the organisms of the same species that live in an area (Table 5). Average 
number of questions that the students answered correctly was 6 of 9 questions in the 
ecological knowledge.
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TA BLE 6 : Students environm ental know ledge (ENV)
Question Answer. % Correct
Q7. H ow  big do you think is the area to be Size o f
flooded for Bakun Dam Project? Singapore 31.7
Q9. Which area is most affected Industrial
by water pollution in Sarawak? area 53.1
Q 11. W hich o f  the follow ing does not contribute Water
to haze in the environment? pollution 91.4
C2. Name the bird that is endangered in Sarawak and
also whose movements are reflected in
the traditional dance for the Ibans? Hom bill 90.4
C6 . When you find things to do with old items
you own, y o u .......... Reuse 37.0
C8 . Name 2 species o f  animals that are extremely rare Rhinoceros &
or totally protected in Sarawak? Proboscis monkey 61.4
D 6 . There is a limit o f  how many people the world
can support. True 57.1
D7. When colonizing a new area, plants, animals and
even people compete for resources to live,
grow and reproduce. True 86.5
D 8 . The amount o f  water on earth is increasing. True 40.3
D9. As the population in an area increases; the
potential for pollution stays the same. False 54.1
Average # correct 6 63.4
In environmental knowledge, 63.4 percent of the students had an average of 6 
questions correctly answered, followed by only 0.3 percent of students that answered all 
the 10 questions correctly. Less than 36.6 percent of students answered less than 6 
questions correctly. The most frequent correct response, with 91.4% of students 
answering correctly, was the question on haze in the environment. The least frequent 
correct response, with 31.7% of the students answering correctly was the question on the 
area to be flooded for Bakun Dam Project (Table 6). Average number of questions that 
the students answered correctly was 6 of 10 questions in the environmental knowledge.
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Table 7: Correlations analysis of students between Knowledge Items
Var. q7 q9 q l l c l c2 c3 c4 c5 c6 c7 c 8 d l d2 d3 d4 d5 d6 d7 d8
q 9 - . 1 2 *
q l l .03 .04
c l . 0 0 .06 -.18*1
c2 .04 - . 1 1 * .04 - .1 2 *
c3 .03 - . 0 1 -.09 .04 -.2 0 **
c4 -.06 - . 0 1 -.09 .04 .0 1 -.08
c5 .0 1 -.09 -.09 -.18** -.04 . 1 2 * .07
c 6 . 0 2 -.04 . 0 2 .05 .03 -.05 -.04 .03
c7 -.08 .07 -.09 .15* .16* 24** .04 -.03 - . 0 1
c 8 - . 0 2 .09 -.07 17**. . 0 2 -.05 .17* * 03 . 0 0  - 03
d l -.08 - . 0 1 .1 1 -.09 ,09 -.04 -.04 - . 0 1 .0 1 05 . 0 1
d2 . 0 2 - . 0 0 - . 0 2 -.14* .03 .04 -.09 .06 -.15** -.03 -.06 . 0 0
d3 -.05 .05 -.04 .19** .  1 9 ** - . 0 1 .05 . 0 0 .06 11 .08 . 0 2 .,19**
d4 . 0 0 .0 1 -.19* * . 1 2 * -.08 -.03 . 1 0 -.06 - . 0 1 .1 2 * .03 .08 -.18** .17* *
d5 .07 .06 .05 - . 0 2 -.03 - .13* .08 .04 -.06  - . 0 0 . 0 0  - 0 2 .15**- 11 .07
d6 -.03 -.08 -.03 - . 0 1 .07 .06 - . 0 2 -.09 -.13* .03 -.09 .09 - . 0 0 .03 - . 0 2 - . 0 1
d7 .09 . 0 2 -.12* - . 0 1 -.07* .04 . 0 2 -.05 -.09 . 0 1 . 0 2 . 1 2 - . 0 2 .08 .08 -.04 .08
d8 .03 -.05 .05 .06 .03 -.03 - . 0 2 -.08 .06 -.04 .09 . 1 2 * -.08 .09 - . 0 2 - . 0 2 .07 .0 1
d9 -.03 -.05 .0 1 -.03 . 1 2 * -.04 -.06 -.03 - . 0 1 .0 1 -.13* .0 1 .1 2 * -.04 0 1 .0 4 . 15** -.06 .04
♦Significant at the .05 alpha level 
♦♦Significant at the .001 alpha level
Table 7 shows the inter-correlations between individual items. Not all of the 19 
items were significantly correlated with each other. The correlations ranged from -0.20 to 
0.24. They also show that out of the fourteen items that were correlated, 9 items measures 
were significantly negative. These correlations suggest that these variables interact with 
each other and as one item increased, the other scores decreased indicating a higher level 
of knowledge in the tested area. Most of the students were knowledgeable about their 
environment.
A scale was developed for the knowledge domain. The Ecological Knowledge 
subscale (9 items) assessed students’ perceived knowledge of ecology and environmental 
science, and the Environmental Knowledge subscale (10 items) assessed students’ 
perceived knowledge of environmental problems and issues. The knowledge section was
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scored (1) for correct answer and (0) for incorrect answer. Where students failed to 
respond, there was a blank space that was recognized as a missing value. The scores for 
the knowledge domain appearing in the Histograms were normally distributed, with most 
scores occurring in the center, tapering out towards the extremes.
Attitude
The attitude scale was developed to evaluate whether the students had positive or 
negative feelings towards the environment. Students were asked to indicate, using a 5- 
point Likert-type scale with (5) indicating strong agreement and (1) indicating strong 
disagreement with the listed items.
The 14 items scale was developed for the attitude domain. This scale of 
environmental attitude was designed to include student broad environmental attitude 
(BATT) Table 8, attitude towards specific local environmental issues (LATT) Table 9 
and total attitude (TATT) Tables 8 & 9 combined. The items that were grouped into the 
broad environmental attitude category assessed the students’ feelings toward actions that 
should be taken to overcome global environmental problems. Attitudes toward specific 
local environmental issues were based on whether students agreed or disagreed on the 
impacts of local environmental issues. Total attitude was the total of both broad 
environmental attitude and attitudes toward specific local environmental issues on 
wildlife, pollution and environmental protection in Sarawak.
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In the broad attitude scale, a student could score a minimum of 7 and a maximum 
of 35 points and in the attitude towards specific local environmental issues, a student 
could score a minimum of 7 and a maximum of 35 points. Total attitude was produced 
from total scores of broad environmental attitude and specific local environmental issues 
yielding a minimum score of 14 and a maximum score of 70 points. A neutral score o f 31 
points derived from the mean score of BATT and 23.8 points from LATT as the students 
answered primarily in the mid-range for both the environmental attitude scores.
TA B LE 8 : Broad Environm ental A ttitude (BATT)
Strongly
Statement Disagree
1
Disagree
2
Neither
3
Agree
4
Strongly
agree
5
X SD
B 1. It is important to set aside special
habitats for endangered species. 2 2 15 70 214 4.62 0.67
B2. It is important to support stricter
laws regarding water quality. 1 5 23 107 165 4.43 0.73
B4. It is important that logging
companies should be held responsible 
for any damages to the environment. 5 8 30 96 163 4.34 0 . 8 8
B 5. It is important to protect all 
plants and animals that play an 
important role in the environment. 1 4 15 84 198 4.57 0 . 6 8
B 6 . It is important to practice the 3Rs 
(reduce, reuse, recycle) as an 
environmental management activities. 3 1 1 41 92 156 4.28 0.90
vii. We can reduce water pollution
through stricter law enforcement. 3 7 2 0 1 0 0 172 4.43 0.79
viii. We can reduce water pollution 
through proper collection o f  
waste product. 5 7 25 103 162 4.36 0 . 8 6
In broad environmental attitude scores, 61.2 percent of the students had attitude 
scores ranging from positive to strongly positive, whereas the environmental attitude 
scores o f 11.2 percent could be characterized as neutral. But only 27.1 percent of the 
students had developed less positive environmental attitude scores. 70.6% agreed that it 
was important to set aside special habitats for endangered species, 66% felt that all plants
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and animals play an important role in the environment, 55% supported stricter laws 
regarding water quality, 54% thought that logging companies should be held responsible 
for any damages to the environment and 51% felt that students should practice the 3Rs 
(reduce, reuse, recycle) at home (Table 8).
TA B L E  9: A ttitude tow ards Specific Local E nvironm ental Issues (LA TT )
Question 13:
H ow  much do you agree or disagree 
with the follow ing statement:
Strongly
Disagree
1
Disagree
2
Neither
3
Agree
4
Strongly
agree
5
X SD
i. Logging operations w ill 
increase runoff. 6 3 17 79 197 4.52 0.81
ii. Logging operations w ill produce 
high sediment loads in the rivers. 6 1 0 104 96 85 3.81 0.95
iii. Logging operations will 
destroy w ildlife species. 8 1 2 24 6 6 193 4.39 0.98
iv. The Bakun dam w ill cause 
destruction to endangered species. 7 1 2 1 1 2 84 87 3.77 0.99
v. The Bakun dam will cause impact 
on cultural heritage o f  
local community. 5 36 135 72 53 3.44 0.97
vi. The Bakun dam will have adverse 
effect on the daily life o f  local 
community. 17 39 115 8 6 44 3.34 1.06
x. W e can reduce water pollution 
through more media exposure on 
water pollution. 15 18 67 109 93 3.82 1.09
In Table 9, attitudes toward specific local environmental issues show 55.8 percent 
of students had a positive to a strongly positive attitude towards the environment, 
whereas 11.2 percent were neutral and 33 percent showed less positive environmental 
attitude scores. 65% strongly agreeing that logging operations will increase runoff and 
having a highest mean of 4.52. Only 14.5 % of the students were strongly agreeing and 
5.6 % were strongly disagreeing that the Bakun dam would have an adverse effect on the 
daily life of the local community. This probably as a results from media coverage that
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the resettlement areas would benefited a lot from the government such as clean water, 
electricity, school, hospital, shops and a good road system.
The distribution of scores of what proportions of students had either unfavorable, 
neutral or favorable environmental attitude were divided into three categories for both 
subgroups:
1. Broad environmental attitudes were categorized as unfavorable for students who 
scored lower than 31, neutral for students who scored 31, and favorable for those 
who scored higher than 31. The score of 31 was based on the mean score of the 
subgroup.
2. Attitudes toward specific local environmental issues were categorized as 
unfavorable for students who scored lower than 23.8, neutral for students who 
scored 23.8, and favorable for those who scored higher than 23.8. The score of 
23.8 was based on the mean score of the subgroup.
The results in Table 12 show the inter-correlations between individual items. Not 
all of the 14 items were significantly correlated with each other. The correlations ranged 
from -0.09 to 0,59. Most of the correlations in any pair of the attitudes items measured 
were significantly, positive. These correlations suggest that these variables interact with 
each other, and as one item increased, the other scores increased toward a more favorable 
attitude. But questions # b3 and b7 have lower interaction correlations with the other 
pairs of questions. That was the reason why the two attitude questions were removed
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which raised the alpha reliability coefficient to .6771 for the broad environmental 
attitude.
T able 10: Correlations analysis o f  students Between Attitudes Items
Variables 13i 13ii 13iii 13iv 13v 13vi 13vii 13viii 13ix b l b2 b3 b4 b5 b6  b7
13ii .45**
13iii 5 9 ** 3 9 **
13iv .28** .30** 3g**
13v 29** .26** .2 2 ** .33**
13vi .09 .13* .06 18** 4 7 **
13vii .16** .15** 2 1 ** 19** .06 . 0 2
13 viii 14*+ 2 1 ** .2 2 ** 17** 1 2 ** .14* .28**
13ix .25** I?** .32** 2 2 ** 17** .14* .25** 3 4 **
b l .26** .13** .22** .08 .03 -.04 .17** 26** . 1 2 **
b2 .17** .18** .17** 13** .09 -.04 .30** 2 0 ** 1 1 * 37**
b3 -.04 .03 -.06 .09 .09 .09 -.05 0 2 .08 - 1 0 -.09
b4 .15** .15** .13* 1 2 * .04 .02 .14** 16** 07 27** .24** -.03
b5 .2 2 ** J3** 18** .15** .09 .05 .17** 16** 1 2 * .35** .2 2 * * - . 1 0 .25**
b6 19** .15** .20** .13* .07 .09 .17** 25** 18** .2 2 ** .22** -.03 27** .28**
b l .04 . 1 0 .14* . 1 2 * .09 .05 .07 16* 1 0 .09 .16* .09 .25** .09 .22**
Total .56** .54** .61** .53** 4 9 ** 38** 43** 52** 51** 42** .43** .12 .43** 42** 4 9 ** .3 9 **
♦Significant at the .05 alpha level 
♦♦Significant at the .001 alpha level
The score for all the attitude domains appearing in the Histograms below were 
normally distributed, with most scores occurring near the center and tapering out towards 
the extremes. This was also supported by an inspection of the Normal Probability Plot. 
The attitude domain has points lying in a reasonably straight diagonal line from the 
bottom left to top right. A reasonably straight line suggests a normal distribution.
In the attitude scale, when a response was left blank, it was then recorded as a 
missing value. Where students failed to respond, they were then given the mean value of 
the responses to that particular question.
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The 14 items of the Affect scale (Attitude) were subjected to principal 
components analysis (PCA) using SPSS. Prior to performing PCA the suitability of data 
for factor analysis was assessed. Inspection of the correlation matrix revealed the 
presence of many coefficients of 0.3 and above. The Kaiser-Meyer-Oklin value was 7.86, 
exceeding the recommended value of 0.6 (Kaiser, 1974) reached statistical significance, 
supporting the factorability of the correlation matrix.
Principal components analysis revealed the presence of four components with 
eigenvalues exceeding 1, explaining 25.3 percent, 12.1 percent, 8.7 percent and 7,9 
percent of the variance respectively. An inspection of the screeplot revealed a clear break 
after the second component. Using CatelTs (1966) scree test, it was decided to retain two 
components for further investigation. To aid in the interpretation of these two 
components, Varimax rotation was performed. The rotation solution revealed the 
presence of a simple structure (Thurstone, 1947), with both components showing a 
number of strong loadings, and all variables loading substantially on only one 
component. The two-factor solution explained a total of 37.4 percent of the variance, with 
component 1 contributing 18.9 percent and component 2 contributing of 18.5 percent.
Table 11 shows a reliability test (Cronbach’s Alpha) of the attitudes scale: 
Statistical analysis revealed inconsistencies that reduced reliability of the test instrument. 
Two attitude questions (B3 and B7) were removed from the Broad Environmental 
Attitude domain, raising the alpha reliability coefficient to 0.6776 for the broad 
environmental attitude. One attitude question (Q13vi) was removed from Attitudes
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Towards Specific Local Environmental Issues domain, raising the alpha reliability 
coefficient to 0.7139. The alpha reliability coefficient for Total Attitude domain was 
0.7646. All the three domains were above the 0.6 alpha reliability coefficient cutoff 
points that are commonly used in the literature on attitude. Ideally, the Cronbach alpha 
coefficient of a scale should be above .7. (Pallant J., 2001).
T able 11: R eliability  T est for Attitudes
Domain Cronbach’s Alpha
Broad Environmental Attitudes (BATT)
B l ,  2, 4, 5, 6 , 7, Q13vii & Q13viii (Likert-scaled questions) 3 .6776
Attitudes Towards Specific Local Environmental Issues (LATT) 
Q 13i -  v & ix (Likert-scaled questions) 3 .7139
Total Attitudes (TATT)
B l ,  2, 4, 5, 6 , 7 & Q13i -  v, vii, viii, ix 
(Likert-scaled questions) 3 .7646
3 Questions in the Survey Form, Appendix A.
Involvement
The scale of Environmental Involvement (INV) consisted of variables based on 
the willingness to participate in nature and environmental activities inside and outside the 
schools.
The most popular environmental activities that the students had involved were 
outdoor activities or going to nature areas. From the table, we found that only a small 
number, 17 students, were totally uninvolved in any field trips compared to a total of 192
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students who were not involved in any o f the environmental activities in their schools 
(see descriptive statistics in Appendix B).
In outdoor activities, 69% of the students responded they had visited recreational 
areas more than once in a year. Not surprisingly, when asked to mark the area(s), which 
they visited, only 15 % of the students answered that they had never visited a recreation 
area. Recreation areas were the parks most frequently visited by the students in various 
parts of Sarawak. After recreation areas, the next highest park visited by students was the 
crocodile farm. Because rivers play an important role in Sarawak for daily use and 
provide transportation for most people living in the interior parts of Sarawak, the news of 
crocodile attacks in rural areas of Sarawak might influence students to know more about 
crocodiles. All the results above indicate that the students expect an informal atmosphere 
and a nonacademic approach to environmental education.
TA B L E  12: Students involvem ent in various environm ental activities
Once >Once
Statement Not at all a year a year
1 2 3
Q23. How many times have you attended
any o f  the following activities?
a) Green Club 248 15 39
b) Environmental Camp 251 14 37
c) Interact Club 250 1 0 41
d) Science Club 241 61 0
e) Nature Club 235 67 0
f) Environmental Debate 260 42 0
Q24. Last year, how often did you visit:
a) National Park 128 8 8 85
b) Nature Center 209 58 36
c) W ildlife Center 156 76 71
d) Bird’s Park 159 72 72
e) Marine Park 227 31 44
f) Butterfly Park 254 26 2 2
g) Crocodile Park 107 1 0 1 94
h) Recreation Area 44 50 209
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Most students were involved in Green Club, Interact Club or Environmental Camp 
at least once a year. Only 39 students in Green Club, 37 students in Interact Club and 41 
students in Environmental Camp mentioned that they were involved in activities only 
once or more a year (Table 12). Most schools have their own Environmental Camps on 
the weekends, usually lasting from Friday afternoon until Sunday morning. There were 
also some schools that didn’t have Science or Nature Clubs. The schools that have 
Science and Nature clubs usually have their activities, such as hiking and camping, 
scheduled once a year during the summer holiday. There was a high population of 
students mentioned that had never attended any o f these activities in their schools. This 
, was either because the students were lazy or they disliked any of the clubs related to the 
environment.
A scale was developed for the involvement domain. The Environmental 
Involvement subscale (2 items) assessed student involvement on environmental activities 
inside and outside school. The previous involvement section was scored (1) meaning yes 
and (0) meaning no. Where students failed to respond, there was a blank space, which 
was recognized as a missing value.
The scores for the involvement domain appearing in the Histogram were not 
exactly normal distributed with most scores clustered to the left at the low value which 
indicate that it is having a positive skew.
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Behavior
The environmental behavior (BEH) scale was developed based on the behavioral 
response of students toward changing personally to reduce threatening environmental 
events.
In Table 13, only 14.2 % of the students responded as strongly agreeing and 6.6 % 
strongly disagreeing on the statement of avoiding buying bottled drinks although if they 
had the option of getting aluminum canned drinks from their school canteen. The reason 
was that a bottled drink was less expensive compared to a canned drink as the canteen 
operators could sell back the bottle after use. There was also a greater variety of selection 
of bottled drinks as compared to canned drinks. And also not all the canned drinks were 
from aluminum can. In Malaysia, many soft drinks come in cans that are made from 
metals other than aluminum and therefore not recyclable.
The students that responded as strongly agreeing were 20.5 % but 11.2 % strongly 
disagreed on bringing a shopping bag to reduce the use of plastic bags. Bringing a 
shopping bag was not a common practice in Sarawak, as most shopping malls will 
provide a plastic bag for all customers even for very small items.
The highest mean score was 4.64 on the item of switching-off the light after use 
as to reduce energy consumption and the lowest was 3.04 on avoiding buying bottled 
drinks even though they had the option of getting aluminum canned drinks from their 
school canteen. Most schools had strict rules on switching-off light after each use and
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teachers always remind their students of why they need to switch-off the light. Signs are 
posted over the light switches in every room reminding the students to turn off the lights.
Only 40% of the students reported supporting the practice o f the 3Rs (recycle, 
reuse and reduce) program from statement #Q15. But more than half of the students, 55% 
were not sure whether they practice the 3Rs or not and only 6% mentioned that they had 
never been involved any aspect of the 3Rs program.
TA B L E  13: Students environm ental behavioral responses
Strongly
Statement Disagree
1
Disagree
2
Neither
3
Agree
4
Strongly _  
agree X  
5
SD
Q 14. You think that it is important to 
switch o ff  the light after use as
to reduce energy consumption.
Q 16. You think that you are going to 
avoid buying bottle drinks i f  you  
have aluminum can drinks at
4 6 1 2 51 230 4.64 0.77
your school canteen.
Q 17. You think that you are going to 
suggest your parents send old
2 0 57 6 8 91 43 3.04 1.42
newspapers to a recycling center. 
Q 18. You think that you are going to 
help your parents to make 
com post in your backyard from
3 15 61 117 82 3.61 1.39
grass and food waste.
Q19. You think that you are going to 
cycle to school to reduce traffic
8 19 84 96 64 3.32 1.47
and air pollution.
Q20. You think that you are going to bring 
your own shopping bag to reduce 
the usage o f  plastic bags when
2 0 46 63 81 71 3.23 1.50
shopping with your parents.
Q21. You think that you are going to repair 
your old bicycle rather than buy
34 6 6 56 72 62 3.08 1.45
a new bicycle. 13 
Q22. You think that you w ill pick up rubbish
1 2 43 98 1 2 2 3.35 1.37
on the trail although it isn’t yours. 5 14 50
Once
1 2 1
Once
105 3.93 1.13
Never
1
N ot sure 
2
a month 
3
a week  
4
Daily
5
X SD
Q15. H ow  many times do you practice 
3Rs (recycle, reuse, reduce)?
18 164 34 61 26 2.71 1 . 1 2
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A scale was developed for the behavior domain. The Environmental Behavior 
subscale (8 items) assessed environmental action taken by the students during energy 
conservation, the practice of the 3Rs (recycle, reduce, reuse), composting and pollution. 
The behavior section was scored on a Likert scale with (1) for extremely unfavorable to 
(5) for extremely favorable. Where students failed to respond, there was a blank space, 
which was then recognized as a missing value. These spaces were then given the value of 
the mean response value of that particular question.
Table 14 shows the inter-correlations between individual items. Not all the 8 
items were significantly correlated with each other. The correlations ranged from -0.06 to 
0.43. They also show that most of the correlations in any pair of the behavior items 
measured were significantly positive. These correlations suggest that these variables 
interact with each other and as one item increased, the other scores increased 
demonstrating a more favorable behavior. Question #16 was the only question that had 
negative correlations and that was only in relation to two questions.
T able 14: C orrelations analysis of students between B ehavior Item s
Variables 14 15 16 17 18 19 2 0 2 1 2 2
15 .13*
16 .09 .05
17 .08 .23** .09
18 . 1 0 . 1 2 * .09 41**
19 .03 .19** -.07 .24** 24**
2 0 .07 .13* .13* .13* .16** .35**
2 1 .1 1 . 1 0 -.06 14** .13** .33** .26**
2 2 .14* . 0 1 . 1 0 1 ^** .09 .14* .29** 2 9 **
Total .30** 41* * .33** .58** .56** .59** .60** .53** .48**
♦Significant at the .05 alpha level 
** Significant at the .001 alpha level
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The scores for the behavior domain appearing in the Histogram below were 
normally distributed, with most scores occurring in the center and tapering out towards 
the extremes.
Table 15 shows Cronbach’s alpha for the behavior scale. Statistical analysis 
revealed inconsistencies that reduced the reliability of the test instrument. One behavior 
question has to be removed (#Q16), raising the alpha reliability coefficient to .6610 for 
behavior. This is because less students responded in the agreed to strongly agreed range 
in #Q16 as compared to the other questions and more students responded as having 
disagreed to strongly disagreed. The mean of the score in #Q16 (3.03) was the lowest 
among all the mean scores for all the environmental behavior questions.
T able 15: R eliability  Test for B ehavior
Domain Cronbach’s Alpha
Behavior
- Question Q14, 15, 17, 18, 19, 20, 21, 22a
(Likert-scaled questions) .6610
a Questions in the Survey Form, Appendix A.
60
SECTION THREE: INVESTIGATE THE RELATIONSHIP BETWEEN THE SIX 
DOMAINS
Strength of Association Between Socio-Demographics and the Six Domains
A one-way between-groups analysis of variance was conducted to explore the 
differences between of broad attitude, attitudes toward specific local environmental 
issues and total attitude, awareness, school and occupation on level of knowledge. There 
was a statistically significant difference at the p<.05 levels in score for the three attitudes 
and awareness, occupation and school. The relationship of attitude on ecological and total 
knowledge was statistically significant across the three groups of attitude. Environmental 
knowledge, however, has significant difference only on two attitude groups, which is 
attitudes toward specific local environmental issues and total attitude.
Most of the relationships showed that students with low knowledge scores have 
an unfavorable attitude and students with high knowledge scores have a favorable 
attitude. Students from Miri College have high knowledge scores in all the three 
knowledge domains. They answered most of the questions on knowledge correctly. Riam 
School has the lowest ecological knowledge scores and Openg School has the lowest on 
environmental knowledge scores. But the overall lowest total knowledge score was also 
Riam School. The students who have fathers’ profession were involved in agriculture, 
forestry and fisheries sectors have high level of environmental knowledge and students' 
fathers working in the education sector had the highest total knowledge scores. Students' 
whose fathers were pensioners had the lowest environmental and total knowledge scores.
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Students with high level of awareness had a high level of environmental knowledge and 
the relationships were also statistically significant across the three groups respectively. 
According to the statistics, significant difference was not found between awareness and 
ecological knowledge.
In attitude scores, significant differences were found with respect to the three 
knowledge groups, socio-demographics, behavior, awareness and exposure. Attitudes 
toward specific local environmental issues and total attitude were highly significant 
across the three groups of knowledge where students with favorable attitudes had the 
highest scores in environmental knowledge, ecological knowledge and total knowledge.
In broad attitude, students who fell in the middle groups on their scores in environmental 
knowledge had a favorable attitude but students with unfavorable attitudes had the lowest 
level of knowledge.
Total attitude showed a significant difference between male and female students. 
Male students had more negative attitudes towards the environment than females. Female 
students were found to have strongly agreed on the destruction resulting from local 
environmental problems such as logging, Bakun dam and water pollution. Chinese 
students had a strong unfavorable attitude compared to Melanau students who had a 
favorable attitude score in all the three attitude groups. Buddhist students had an 
unfavorable attitude in attitudes toward specific local environmental issues, broad attitude 
and total attitude compared to Islamic students who had a favorable attitude. The attitudes 
toward specific local environmental issues were significant with exposure and awareness
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where students with a high level of exposure and awareness had a high level of positive 
attitudes toward specific local environmental issues. Students from Miri College had a 
favorable attitude and students from Kidurong School had an unfavorable attitude on 
broad attitude and total attitude. Students with a favorable behavior also had a high level 
of positive attitude.
In behavior scores, significant differences were found with school, broad attitude, 
total attitude, exposure and involvement. There were significant differences found in the 
- mean scores of the behavior domain across broad and total environmental attitudes but 
local attitudes showed no such differences. The behavior domain has a higher significant 
difference across the total attitude (p < .000) compared to the broad attitude (p < .002). 
The behavior was also highly significant (p < .000) with exposure and involvement. 
Students from Miri College had a favorable behavior and Openg School had an 
unfavorable behavior.
In awareness scores, significant differences were found in ethnicity, religion, 
school, environmental and total knowledge, broad attitude, attitudes toward specific local 
environmental issues, total attitude and exposure. Awareness had higher significant 
difference in environmental knowledge (p < .004) compared to total knowledge 
(p < .012). Awareness was highly significant across the three groups of attitude where 
students with high awareness had highly favorable attitudes and vice versa. Awareness 
was also significant with exposure (p< .042). Students from Openg School had a high 
awareness score and Bako School had the lowest awareness score. Chinese students had
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the highest awareness scores compared to Iban students. Christian students were shown 
to be more highly aware than the Buddhist students.
In exposure scores, significant differences were found in religion, school, broad 
attitude, behavior, awareness and involvement. The exposure was highly significant 
across the three groups of behavior where high exposure students had a favorable 
behavior and low exposure students had an unfavorable behavior. Students from 
Religious School had a high level of exposure to EE compared to students from Openg 
School who had a low exposure to EE. Christian students were more likely to be exposed 
to environmental problems whereas Islamic students were less likely. Students with high 
exposure had a high level of awareness with a significant difference of (p<.046).
Lastly in involvement scores, significant differences were found in hometown, 
father’s occupation, school, exposure and behavior. There was statistically high 
significance of involvement across the three groups of exposure (p < .000). Students’ 
involvement was found to be significant with regard to behavior where students with high 
involvement had more favorable behavior. Students that came from the suburbs of a large 
city had a high involvement compared to students that came from a small city. Students 
whose parents were pensioners were less involved with environmental activities 
compared to students whose fathers worked in government or public sectors.
It is interesting that there was no significant difference between the environmental 
knowledge scores of males and females. This is not consistent with the findings of Eyers
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(1975) and Fortner and Mayers (1991). Eyers suggested, “generally poorer performance 
of females at secondary school level might be due to a decline in motivation brought 
about by their view of role of females in society” (p. 118).
Chi-square analyses were used to determine if significant relationships existed 
between student socio-demographics and the six domains (Table 16). Gender has a strong 
relationship with school where it was highly significant (p<.000). Gender also has a 
significant relationship with ethnicity and religion. Ethnicity had a significant difference 
with gender, awareness and exposure groups. Religion showed a significant difference 
with gender, ethnicity, broad attitude, awareness and exposure groups. Hometown only 
shows a significant statistical difference with regard to ethnicity and religion. Father’s 
occupation had a significant difference with ethnicity, religion, hometown, environmental 
knowledge and total knowledge groups. But the data show a highly significant 
relationship between schools attended by the students with all socio-demographics and all 
domains except for attitudes toward specific local environmental issues. This means that 
schools play an important role in developing student's environmental awareness, 
exposure to environmental issues locally and globally, involvement in environmental 
activities and in students having both favorable attitudes and responsible behavior.
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E2 E3 E4 E5 E6 ECO ENV TK. LAXT BAXT
TA
TT.
BEH AW EX INV
Gender
(E l)
.018* .005* • • .000* • • • • • .048 • • • •
Ethnicity
(E2)
• .000* .013* .000* .000* • • • .019 .0 1 2 .008 • .000 • •
Religion
(E3)
• • .003* .013* .000* • • ♦ .027 .003 .001 • .000 .002 •
Place
Grew-up
(E4)
• • .001* .000* • • • • • • • • • .005
Father’s
Occupation
(E5)
• • • • .000* • .001 .002 .008 • • • « • .035
School
(E6 )
• • • • • .000 .003 .000 • .0 0 2 .002 .031 .002 .000 .000
ENVgp3 • • • .033* • • • • .026 .046 .027 .004 • •
ECOgp3 • • • .000* • • • .024 .004 .0 0 2 • •
TKgp3 • • • .003* .0 0 0 * • • • .0 0 0 .0 0 0 .0 0 0 .012 • •
BAgp3 • .0 1 0 * • • .005* .007 .0 2 0 • • • .0 0 2 .0 0 0 .044 •
LAgp3 • • • • • .001 .006 .0 0 0 • • • .001 • •
TAgp3 • • • • .039* .0 0 2 Oil .000 • .000 • .000 .000 • •
BEHgp3 • • • • • • • .030 .001 .001 • • ,000 .000
AW gp3 .005* .019* • • .032* .001 .005 .0 1 2 .001 .000 • • .046 •
EXPgp3 .009* .018* • • .000* • ♦ • .024 • • .000 .042 • .000
INVgp3 • • • • • • • • • • • .000 • .000 •
* Chi-square
•  N o Relationship between dependent and factors
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T able 17: Significant R elationships between Six dom ains and Socio-dem ographic
Dependent Independent Lowest score Highest score Sig.
Ecological LATT 1 3 .001
Knowledge Broad attitude 1 2 .007
Total attitude 1 3 .002
School Riam School Miri College .000
Environm ental School Openg School Miri College .003
Knowledge LATT 1 3 .006
Total attitude 1 3 .011
Awareness 1 3 .001
Occupation Pensioner Agri c/Forest/Fish .001
Total Knowledge Occupation Pensioner Education .002
School Riam School Miri College .000
B road attitude 1 3 .020
LATT 1 3 .000
Total attitude 1 3 .000
Awareness 1 3 .005
Local A ttitude Ethnic Chinese M elanau .019
(LATT) Religion Buddhism Islam .047
Occupation Pensioner Education .008
Env. knowledge 1 3 .026
Eco. knowledge 1 3 .024
Total knowledge 1 3 .000
Awareness 1 3 .012
Behavior 2 3 .030
Exposure 2 3 .024
Broad Attitude B ehavior 1 3 .000
Awareness 1 3 .001
Ethnic Chinese M elanau .012
Religion Buddhism Islam .001
School Kidurong School Miri College .002
Env. knowledge 1 2 .046
Eco. knowledge 1 3 .004
Total knowledge 1 2 .000
Total Attitude Gender Male Female .048
Ethnic Chinese Melanau .008
Religion Buddhism Islam .001
School Kidurong School Miri College .002
Env. knowledge 1 3 .027
Eco. knowledge I . 3 .002
Total knowledge 1 3 .000
Behavior 1 3 .001
Awareness 1 3 .000
Behavior School Openg School Miri College .031
Broad attitude 1 3 .002
Total attitude 1 3 .000
Exposure 1 3 .000
Involvement 1 3 .000
Awareness School Bako School Openg School .0002
Broad attitude 1 3 .000
Total attitude 1 3 .000
Exposure 2 3 .042
Ethnic Chinese (ban .000
Religion Buddhism Christian .000
Env. knowledge 1 3 .004
Total knowledge 1 3 .012
LATT 1 3 .001
Exposure School Openg School Religious School .000
Broad attitude 1 3 .044
Behavior 1 3 .000
Involvement 1 3 .000
Religion Islam Christian .004
Awareness 1 3 .046
Involvem ent School Openg School Pending School .000
Behavior 1 3 .000
Exposure 1 3 .000
Hometown Small city Suburb large city .005
Occupation Pensioner G ov’t/Public Ser. .035
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Relationships Between Exposure, Awareness. Knowledge. Attitude. Involvement and 
Behavior
T able 18: C orrelations analysis of students between the Six D om ains
LATT BATT TATT BEH AW EXP IN V _  .
ECO .220** 214* * .259** -.046 .154** -.031 -.043
ENV .232** .136* .224** -.049 197* * -.028 -.090
TK .286** .223** .306** -.060 .2 2 1 ** -.037 -.083
LATT .103 .174** .028 .044
BATT .259** .236** . 1 2 1 * .053
TATT 2 1 0 ** .242** .085 .057
BEH .136* .243** 247* *
AW .178** .124*
EXP 3 4 9 **
** Correlation is significant at the 0.01 level (2 -tailed) 
Correlation is significant at the 0.05 level (2-tailed)
Knowledge
The relationship between students’ total knowledge and total attitudes was 
investigated using Pearson product-moment correlation coefficient (Table 19). There was 
a positive correlation between the two variables [r=.306 ,p  < .000] with high positive 
attitude associated with high levels of knowledge. This significant association suggested 
that ecological and environmental knowledge contributed to a positive environmental 
attitude. This finding was similar to those of Perez (1987). Although this relationship is 
not causative, this significant association suggests that the development of the cognitive 
domain of environmental education might be an effective means of promoting positive 
environmental attitudes. There was also a relationship between total knowledge and 
awareness. A positive correlation between the two variables indicates that high 
knowledge contributed to a high awareness among secondary students in Sarawak.
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Attitude
A positive correlation coefficient of 0.242 (p < .000) was found between student 
attitudes and awareness. This significant association suggested that most of the students 
who strongly agreed on the importance of awareness of local and general issues had high 
positive environmental attitudes.
A positive correlation coefficient of 0.259 (p < .000) was found between student 
behavior and broad attitudes. This significant association suggests that most o f the 
students who strongly agreed on the importance of conserving energy, practicing the 3Rs 
and dealing with rubbish showed more positive broad environmental attitudes. These 
students were not only doing the right things in school but were also doing things at home 
to help conserve the environment. The increase in students’ positive broad 
environmental attitudes helped to change their behaviors to those resulting in more 
positive effects on the environment.
Behavior
A positive correlation coefficient of 0.243 (p < .000) was found between student 
behavior and exposure. This significant association suggested that most of the students 
who have access to mass media such as newspapers, television, Internet and books were 
more likely to have a high positive behavior. These students received information about 
environmental education in school at least once a month or more as a part of lessons that
were integrated into core subjects in the formal curriculum. A relationship was also found 
between behavior and involvement. This significant association suggested that the 
students that were involved in environmental activities inside and outside schools were 
more likely to have a high positive behavior.
Exposure
A positive correlation coefficient of 0.349 (p < .000) was found between student 
exposure and involvement. This significant association suggests that most of the students 
who had received environmental information either formally or informally were more 
likely to be involved in environmental activities inside and outside their school.
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SECTION FOUR: PREDICTION OF ATTITUDE AND BEHAVIOR WITH 
SOCIO-DEMOGRAPHICS AND DOMAINS
In order to further test the degree of linear dependences of an attitude and 
behavior on the other independent variables, multiple regression analysis was used. To 
predict an attitude and behavior from socio-demographics and the other domain variables, 
a series of simple linear regression models were conducted. The socio-demographics 
comprised of gender, ethnic background, religion, size of town grew-up and father’s 
occupation, and the domains were exposure, awareness, knowledge, attitude, involvement 
and behavior variables were included in the analyses. In stepwise regression, a list of 
independent (or predictor) variables are entered into the equation which then allows the 
program to select which variables it will enter, and in which order they go into the 
equation, based on a set of statistical criteria. Sometimes a variable that is qualified to 
enter loses some of its predictive validity when others enter. If this takes place, the 
stepwise method will remove the weakened variable.
There was a low multiple R- value for both the prediction of an attitude and 
behavior from the independent variables (socio-demographic and other domain 
variables). The multiple i?-value (.41) and (.40) respectively, indicating there was a weak 
relationship between the independent variables and the dependent variables.
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Table 19: Regression Analysis for Attitude (R2 = 0.17)
Independent variable R R2 Adjusted R2 Sig.
Total Knowledge .306 .094 :o9i <.01
Total Knowledge 
Awareness
.355 .126 .120 <.01
Total Knowledge 
Awareness & 
Religion
.390 .152 .143 <.01
Total Knowledge 
Awareness 
Religion & 
Gender
.408 .167 .155 <01
y
The review of the R values shows that 17 percent of the variation in attitude is 
explained by total knowledge, awareness, religion and gender (Table 19). But the other 
review of the R2 values shows that 16 percent of the variation in behavior is explained by 
broad attitude, involvement, exposure and school (Table 20). These explained how much 
of the variance in the dependent variable reflect the overall strength of the prediction 
equation by model of attitude and behavior of the students.
The coefficients and constant for the regression equation that measures predicted 
values for attitude:
Attitude (predicted) =  4 1 . 1 3  + . 1 6 (t0tal knowledge) +  -29(awareness) " - 9 2 ( reijgj0n) +  1 .4 1  (gender)
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An initial look identifies key elements of the analysis: Four variables met the 
entry requirement to be included in the equation (total knowledge, awareness, religion 
and gender). The multiple R shows a low correlation between the four-predictor variables 
and the dependent variable attitude (R = .41). The R value indicates that about 17% of 
the variance in attitude is explained by the four predictor variables. The P values indicate 
the relative influence of the entered variables, that is, total knowledge has the greatest 
influence on attitude (p = .26) followed by awareness (P = .20), religion 
(p = -.15) and then gender (P = .12). The directions of influence are all positive except for 
religion.
The coefficients and constant for the regression equation that measures predicted 
values for behavior:
B e h a v i o r  (predicted) — 1 0 . 9 9  +  -40(broad attitude) -^ (in v o lv em en t) -38(school) -28(exposure)
The results of the analyses presented for the prediction of behavior indicated that 
four variables met the entry requirement to be included in the equation (broad attitude, 
involvement, exposure and school). The multiple R shows a low correlation between the 
four-predictor variables and the dependent variable attitude (R = .40). The R value 
indicates that about 16% of the variance in behavior is explained by the four predictor 
variables. The P values indicate the relative influence of the entered variables, that is, 
total knowledge has the greatest influence on behavior (P = .24) followed by involvement 
(p = .18), exposure (P = .14) and then school (P = .13). The directions of influence for all 
four are positive.
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Table 20: Regression Analysis for Behavior (R2 = 0.16)
Independent variable R R2 Adjusted R2 Sig.
Broad Attitude .259 .067 .064 <01
Broad Attitude 
Involvement
.349 .122 .115 <01
Broad Attitude 
Involvement & 
School
.378 .143 .134 <01
Broad Attitude 
Involvement 
School & 
Exposure
.399 .159 .147 <01
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SECTION FIVE: THE DISCRIMINANT ANALYSES ON THE STUDENTS 
GROUP 
Prediction of Attitude and Behavior with Socio-Demographics and Domains
After series of simple linear regression models were conducted, there was a very 
low multiple R -value and R value for the prediction for both the attitude and the 
behavior. This indicating there was a weak relationship between the independent 
variables and the dependent variables. Although this happened in my study but I’m still 
trying to understand the environmental attitudes and environmental behavior among 
students in my study area.
Although a weak prediction on regression was produced but as an alternative, a 
discriminant analysis was used to predict membership in two or more mutually exclusive 
groups. Discriminant analysis also creates a regression equation that makes use of a 
dependent variable. The regression equation can then be used to help predict group 
membership in future instances. The attitude scores were used to identify two discrete 
groups (group 2 for those with high positive attitude and group 1 for those with low 
positive attitude) and make use of entry information such as socio-demographics and the 
other domains. Table 21 showed the list of coefficients (and the constant) of the 
discriminant equation. Each subject's discriminant score would be computed by entering 
the variable values for each of the 8 variables in the equation. The discriminant equation 
follows:
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D -  4 . 2 0  +  . 1 3(ethnic) " - 4 8 ( reIigion) -  • 24(hometown) “ - 1 1  (school) -20(to ta l knowledge) . 1 1  (awareness) 
• 1 0(exposure) •0 5 (involvement)
Table 21: Discriminant Function of Attitude
Function
1
Ethnic .126
Religion -.483
Hometown -.237
School -.112
Total Knowledge .201
Awareness .105
Exposure .097
Involvement .051
(Constant) -4.199
69.9% of group 1 attitude score was predicted as a group 1 membership in the 
discriminant function (Table 22). The group 2 attitude score produced 63.1% to predict a 
group 2 in the discriminant function. The classification results showed that group 1 
attitude score produced a higher relationship with the independent variables compared to 
group 2. The result on the prediction of attitude was highly represented by group 1 
attitude scores as indicated by the eight variables that met the entry requirement to be 
included in the equation (ethnic, religion, hometown, total knowledge, awareness, 
exposure and involvement). After the discriminant analysis was conducted for attitude, 
the results showed that the prediction of attitude was based on group 1 for students with a 
low positive attitude.
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Table 22: Discriminant Analysis of Attitude
Total Attitude Predicted Group Membership 
Group 1 Group 2
% Group 1 
Group 2
69.9 30.1
36.9 63.1
The behavior scores were used to identify two discrete groups (group 2 for those 
with high positive behavior and group 1 for those with low positive behavior). They 
made use of entry information such as socio-demographics and the other domains. Table 
23 showed the list of coefficients (and the constant) of the discriminant equation. Each 
subject's discriminant score would be computed by entering his or her variable values for 
each of the 5 variables in the equation. The discriminant equation follows:
D  5.67 -  .1 7 (to ta l knowledge) - 4 9 ( awareness) ■ 12(exposure) -^ (in v o lv em en t) - 1 6(broad attitude)
Table 23: Discriminant Function of Behavior
Function
1
Total Knowledge -.171
Awareness .049
Exposure .117
Involvement .077
Broad Attitude .160
(Constant) -5.673
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69.1% of group 1 behavior score was predicted as a group 1 membership in the 
discriminant function (Table 24). The group 2 behavior score produced 55.5% to predict 
a group 2 in the discriminant function. The classification results showed that group 1 
behavior score produced a higher relationship with the independent variables compared 
to group 2. The result on the prediction of behavior was highly represented by group 1 
behavior scores as indicated by the five variables that met the entry requirement to be 
included in the equation (total knowledge, awareness, exposure and involvement, broad 
attitude). After the discriminant analysis was conducted for behavior, the results showed 
that the prediction of behavior was based on group 1 for students with a low positive 
behavior.
Table 24: Discriminant Analysis of Behavior
Behavior Predicted Group Membership 
Group 1 Group 2
% Group 1 
Group 2
69.1 30.9 
44.5 55.5
The overall result from the discriminant analysis for both the attitude and 
the behavior show that the prediction of attitude and behavior were based on a 
lower group class. This means that the students were both having a low positive 
attitude and behavior according to the analysis.
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SUMMARY OF RESULTS
Based on the specific objectives stated in Chapter 1, the results from the analyses
produced the outcomes that are presented below.
1. To determine the major sources o f environmental information as perceived by the 
students
The major sources of environmental information as perceived by the students 
had been determined. Among the sources of environmental information were 
exposure to a mass media such as newspaper, books, television and Internet. The 
students also received information about environmental education in school as part of 
their lessons that were integrated into core subjects in their formal curriculum.
2. To measure students’ level of environmental knowledge
Students’ level of knowledge was measured based on ecological and 
environmental knowledge. The results shows that the students' have knowledge on 
topics such as energy usage; air and water pollution; recycling; agricultural activities; 
culture; endangered wildlife species in Sarawak; and the Bakun Dam.
3. To measure students' level of attitudes either favorable or unfavorable towards the 
environment
Students' attitude scores were determined and then evaluated as to whether the 
students had favorable or unfavorable environmental attitudes. The students’ attitudes
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that were measured shows that significant relationships were found with all the five 
domains and also the socio-demographic variables.
4. To determine whether increased level of knowledge about the environment promotes 
positive attitudes
The study shows that if the students were having a high level of knowledge 
had a high positive attitude towards the environment. There was a statistically 
significant relationship showing that a high level o f knowledge of both ecological and 
environmental issues contributed to a highly positive attitude.
5. To determine if the environment in which the student was raised is related to their 
knowledge and understanding about their local environment
The environment in which the student was raised was not significantly related 
to their knowledge and understanding about their local environment. There was no 
evidence to show any significant relationship between place that the students grew-up 
and their knowledge.
6. To identify any significant relationships between students’ socio-demographics, 
exposure, awareness, involvement, knowledge, attitudes and behavior on the 
environment
There were significant relationships between students’ background, 
knowledge, gender, ethnic and environmental knowledge and their attitudes towards 
environment.
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7. To determine the influence of environmental attitudes toward environmental 
behaviors
There was an influence of attitudes toward behaviors where the analysis 
showed that students with high level of positive attitude produced a high level o f 
good behavior.
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CHAPTER 5 
SUMMARY, DISCUSSION AND CONCLUSION 
Summary
A total number of 303 respondents were collected for this survey. The sample 
group consists of 11 different classes of 9th grade students from 7 different schools in 
Sarawak. The schools involved were schools in and around Kuching, Bintulu & Miri 
divisions in Sarawak, Malaysia. The choice of the schools ensured a broad distribution of 
geographical areas, urban versus rural areas, a variety o f ethnic groups in the 
communities, and accessibility to information on environmental issues.
Based on the results from one-way analysis of variance, there was a relationship 
between exposure and socio-demographic variables. These socio-demographic variables 
involved school, ethnicity and religion. Religious School demonstrated that their students 
had a high exposure as compared to Openg School with the lowest score on their 
students’ exposure. There was also a statistically significant relationship between 
exposure and awareness. Generally, the level of students' awareness increased with the 
increased level of students' exposure to environmental issues. Although the association 
between awareness and knowledge is low, they still have a positive correlation on 0.221
(p <000).
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According to the effect relations postulated by Fishbien and Ajzen (1975); Ajzen 
& Fishbien (1980), knowledge affects actual behavior only through attitude and 
behavioral intentions; therefore, environmental knowledge should not have a lower 
correlation with environmental attitude than with behavior. Behavior should not have a 
lower correlation with attitude towards the environment than with environmental 
knowledge. As knowledge and attitude affect behavior then involvement should not have 
a lower correlation with behavior than with environmental attitude or environmental 
knowledge.
A strong relation between knowledge of environmental problems, on the one 
hand, and attitudes and behavior, on the other, could not be demonstrated in the study. 
That finding is somewhat surprising, for what is more plausible than the assumption that 
students with knowledge of environmental problems would care more about the 
environment, be more prepared to put up with personal sacrifices, and take the 
environment into account more in everyday life? Various explanations can underlie that 
finding. Possibly there was indeed no clear relation in our population between 
knowledge, on the one hand, and attitude and behavior, on the other. Or perhaps 
environmentally responsible behavior cannot be measured properly by means of a 
questionnaire like that have been used in this study because students that involved in this 
study didn’t respond properly to the questions. It is difficult to give a clear answer to 
these questions on the basis of our exploratory study. For that, further research is 
necessary. In addition, we should not be too optimistic about the correspondence between
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what people say and what they really do. Scoot and Willits (1994) put it this way: "The 
observed low attitude-behavior linkage may be less a result of questioning wording or 
measurement error than a real disparity between words and deeds" (p.255). In my future 
study, I’ve to give more emphasize on the aspect of wording and the language to be used 
so that people would really understand the question clearly and can give a good respond 
to that question.
In the study, evidence was found for the correlation of environmental attitude, 
awareness, involvement and behavior. But the lower correlation pattern raises a number 
of questions. For example, why was the correlation between behavior and involvement so 
low, no higher than .50? Why didn't students with a positive attitude and high degree of 
awareness put their involvement into practice more often? One of the many possible 
explanations is that they just do not have sufficient knowledge of the consequences of 
their actions on the environment (Barry, 1990). Environmental education might help 
students by providing them with knowledge of and skill in using environmental action 
strategies (Sia, Hungerford, & Tomera, 1985-1986). It is particularly important to stress 
the link between environmental problems and students' personal lifestyles (Gigliotti,
1992) and to raise the students' awareness of the environmental choices they face as 
residents, consumers, garbage producers, and travelers.
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An explanation for the absence of a perfect correlation between exposure and 
behavior was found in the dependency relation generally found between students and 
their parents. For instance, students who received more information both inside and 
outside their school might be aware of appropriate behaviors, but when they go shopping 
with their parents they are not entirely at liberty to buy those products that involve the 
least damage to the environment. They might want but not be allowed to purchase 
appropriate products, as they are more expensive.
Another possible explanation can also be summarized from the pattern of 
correlations between total attitude, total knowledge and behavior. Total attitude was more 
highly correlated with total knowledge (r = .31) than with behavior in day-to-day life 
(r = .21). Many students seemed to manage reasonably well in translating a high 
environmental knowledge into a high positive attitude. However, in an actual situations, 
an individual that truly wants to consider the environment might be unwilling to put forth 
the extra effort or that person might prefer not to be one of the first to do so, particularly 
if  others do not. A person who lives in a neighbourhood which does not bother about the 
environment or does not have much money may not actually bother about the 
environment. In short, in addition to environmental knowledge and concern, 
psychological, social, and economic considerations also appear to play a part in the 
realization of environmental behavior (e.g., Hines et al., 1986-1987).
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Discussion
Socio-demographics seem to play an important role affecting behavior, especially 
schools. Schools such as Miri College, with smaller groups in their classes are generally 
considered to have a higher proficiency student population in addition to lower student 
teacher ratio. Not surprisingly, Miri College showed the highest scores for both 
ecological and environmental knowledge, broad and total attitudes, and also behavior. 
Most schools in Sarawak had 38 students, considered a normal number for each class.
The schools with smaller groups (11 students) in a class, like Miri College, were 
considered to have a higher academic proficiency student population in addition to lower 
student teacher ratio. Most schools in areas like Kuching, Miri and Bintulu were 
considered as having a diverse ethnicity, religions and father's profession except for 
Religious School in Miri where there were mainly Muslim students. Most parents from 
rural areas would choose either to send their children to boarding schools in urban area or 
schools which were closer to their residency.
The schools differed in terms of the average knowledge of environmental 
problems among students. Various explanations that can be accepted for those differences 
which might be the composition of the student population (prior achievement, family 
background); the enthusiasm, experience, and competence of the team of teachers; the 
curricular offerings; the quality of instruction; and the school climate (Gamoran & 
Nystrand, 1994; Willms, 1992). The fact is that the differences between schools were
greater for environmental knowledge than for environmental attitudes, and behavior. 
Because environmental problems are never taught as a subject in Malaysian secondary 
education, it is unlikely that the between-schools differences in environmental knowledge 
were the result of differences in instructional quality and also the initiative of the teacher 
to give their students extra latest information on the environmental problems. In Sarawak, 
the allocation of students to school types and tracks during and after the transition from 
primary to secondary education largely takes place on the basis of the knowledge and 
skills of the students (aspects that correlated more strongly with environmental 
knowledge than with environmental attitudes and behavior). The effects in the data 
related to the type of school are consequently based on the selection of their students.
Miri College and Religious School students have greater aptitude when compared to 
Riam School.
The correlation was statistically significant in this study between attitudes toward 
the environment and behaviors when we analyzed all individual responses and also based 
on the mean attitude and behavior scores of the domains. Many other researchers also 
believe there is a correlation between attitude and behavior. To reliably detect this 
connection, it is very important to measure both variables in a comparable way 
(Newhouse, 1990). Questions employed to measure behavior and attitude must relate to 
the same subjects and must be of equal difficultly (Rajecki, 1982). A good example of a 
recycling study was conducted in New York State (Lansana, 1992). Those that recycled 
their waste were of the opinion that recycling was important, and they also had positive 
attitudes toward nature and the environment in general. Differing social pressures, in
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addition to the wrong type of questions being asked, might be other reasons for the non­
correlation between attitude and behavior in some studies (Newhouse, 1990)
Respondents may, for example, exaggerate when answering if they know that the attitude 
of their supervisor is positive towards nature.
Among the students in this study, environmental exposure correlated with nature 
or environment-related activity. It is not clear, however, whether good environmental 
information leads to high levels of involvement in activity or vice versa. Someone who 
has always been interested in wildlife observation probably gathers the majority of 
information on wildlife species after taking up the hobby. But in the case of 
environmental activity, people are perhaps more likely to change their actions after 
receiving information about desirable behavior.
Female students were found in this study to have more positive attitudes towards 
nature and the environment when compared to male students. Most of the researchers 
have identified similar tendencies where males tend to emphasize mastering nature and 
deriving benefits from natural resources. But female students tend to take a more 
emotional attitude towards nature (Caro, et. al., 1994). In fact, the female students in this 
study showed that they were more responsible in their everyday actions (e.g. picking-up 
rubbish) than the male students.
Female and male students had approximately the same quantity of nature-related 
activities but the types of activities were different. Female students were more involved
with environmental activities organized at their school level and male students were more 
involved with activities outside school such as visiting wildlife centers, bird parks or 
other parks.
The results of the study that were obtained also indicated that the size and location 
of one’s hometown contributes to their involvement in environmental activities. Students 
that were involved in more environmental activities were from the suburbs of large cities 
in Sarawak, where population levels are the densest. It is possible that people living in 
crowded, urbanized environments are most likely to become aware of existing problems 
and, consequently, adopt sympathetic attitudes toward nature and protection of the 
environment.
Parent’s profession also contributes to a high degree of students' environmental 
knowledge. The highest scorers on environmental knowledge were students that came 
from agriculture, forestry and fisheries backgrounds. Probably, their parents’ professions 
affected the atmosphere at home. Environment related employment would become a 
natural part of their lifestyle making them more aware and knowledgeable of 
environmental issues and problems. On the other hand, the low interest shown by 
entrepreneurs’ children in nature and environment-related problems could be a reflection 
of a business-oriented atmosphere at home.
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Knowledge of environmental problems seemed to be weakly developed in some 
of the students. There were groups of students who lacked knowledge regarding 
environmental topics such as energy usage; soil, air, and water pollution; recycling; 
agricultural activities; culture; and recreation. Many also seemed to be badly informed 
about the construction of Bakun Dam even those in the central part of Sarawak where the 
dam is being built. For instance, very few students were able to answer correctly the size 
of Bakun Dam or were aware that the dam will cause destruction to human and wildlife 
species. Such information can be helpful to the students so that they can be more aware 
of their local environmental problems.
There was a relationship between good knowledge and a positive attitude but this 
has not been the case in every study (Kellert, 1993). The results exhibited some 
deviation. In the case of my study, students from Openg School obtained the third lowest 
scores for knowledge but their attitudes were still positive. There was a similar 
phenomenon among high school students in New York State (Hausbeck et. al., 1992). 
The students were highly concerned and aware of the existence of environmental 
problems, yet they gave correct answers to only half of the questions that measured their 
knowledge of the environment. Thus, attitude seems to be dependent on the effective 
component of factual knowledge.
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The lack of environmental knowledge did not seem to prevent students from 
caring about the environment. Given their scores on the environmental attitude scale, 
54.8% of the students had a positive to very positive environmental attitude. They agreed 
on the seriousness of the environmental problems, expressed concern about endangered 
plant and animal species, and had a positive attitude toward the protection of nature 
reserves, among other things. The conclusions to be drawn about their broad 
environmental attitudes are a little less favorable. According to our data, there appeared 
to be a reasonable to very high degree of positive attitudes toward specific local 
environmental issues (32% of the students). They expressed, for example, positive 
attitudes toward dealing with water pollution, the effects of the Bakun Dam project and 
the problem of species disturbance resulting from logging operations.
Conclusion
This study indicates that students' attitude, knowledge and behavior differ 
drastically among students in different secondary schools in Sarawak. Students, of course 
have gained their environmental information and exposure throughout their educational 
experience. There were also differences among students knowledge from different 
schools. This might have happened because of the high academic achievement of the 
students and the quality of instruction from the teachers. Most students that were 
involved in more environmental activities came from the suburbs of large cities in 
Sarawak, where population levels are the densest. As a rule, people coming from densely
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crowded regions seem to be more aware and worried about the state of environment 
compared to students who grew up on farms that spend the greatest proportion of their 
time on nature related activities. Therefore, students involved in environmental activities 
inside and outside the school would gain more knowledge and exposure helping them to 
understand the problems and issues related to their local environment.
Recommendations
Even though the educators encourage infusion of EE into curricula, an effective 
EE program must also be offered as a subject in its own right for upper grades including 
10th or 11th grade. This helps students to have a more realistic understanding and 
approach to EE. These classes will strengthen the student’s knowledge and skills related 
to the environment both locally and globally.
Based on the study, my recommendation suggests that the Malaysian government 
should produce a curriculum that will cover the following features:
a) EE in Sarawak should be multidisciplinary, drawing relevant knowledge from the 
natural and social sciences as well as humanities.
b) EE in Sarawak should involve learning basic concepts so that students will not 
make errors in the analysis. Students must learn to integrate materials and think 
holistically. "Environments are systems that cannot be understood by mechanistic 
cause-and-effect thinking." (Milbrath, 1989).
c) EE in Sarawak should focus more on problem solving and should address the 
environmental issues and problems that students encounter in their daily lives.
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This is especially relevant in urban areas, where environmental problems are more 
immediately obvious. Rural communities should also be our target groups as in 
the case of the Bakun Dam project that will flood an area as big as the country of 
Singapore. Students should have an opportunity to discuss their deep concerns 
about real local problems. With the help of their teachers and parents, students 
will present their own ideas about ways to reduce the impact of issues on the 
environment.
d) EE in Sarawak should address both local and global environmental problems. "It 
is important that environmental studies should include cultural and geographical 
aspects of environmental controversies in the sociopolitical arena." (see Boulding, 
1989). Teachers and school administrators in Sarawak should be well equipped, 
knowledgeable and willing to search for latest information about the 
environmental issues and problems happening around both locally or globally.
e) EE in Sarawak should involve hands-on experience with nature such as hiking, 
camping, field observation, monitoring, bird watching and stream cleanups. 
Schools in Sarawak should organized such program more often and provide 
opportunities for students to participate in such activities. Besides students, 
teachers and parents should also play their role in the program especially on the 
financial support and spending their time for the program.
Need for Future Research
Researching social phenomenon is complicated and often difficult. Education 
research, particularly research that is conducted in public school situations, is subject to
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many problems (i.e., teacher variability, class and student differences, and continuity and 
consistency across treatments), each of which can confound study results. The results o f 
this study indicate that there should be future research that includes:
1. To expand the general findings, researchers should undertake further studies using 
more varied target populations in other areas of Sarawak. These will include 
different level of students from kindergarten, primary school, secondary school 
and tertiary education in the 9 different divisions in Sarawak.
2. A more easily reproduced instrument for assessing environmental knowledge and 
attitudes should be developed and standardized for use throughout Sarawak. Such 
an instrument could provide the data on which to base comparisons.
3. A follow-up study is needed to identify the changes in environmental knowledge 
and attitudes of the other students’ population so that the effectiveness of existing 
environmental education programs can be better assessed.
4. Further studies might identify other independent variables that could explain more 
variance in environmental knowledge and attitudes.
5. Future experimental research could investigate the cause-effect relationships 
between environmental knowledge, attitudes and various independent variables 
for students in Sarawak.
6. Additional studies should attempt to explain the significant differences in 
environmental knowledge and attitudes with respect to age group, education level, 
academic achievement and type of school (public or private) in Sarawak. Further 
studies might explore why students’ especially in Sarawak that were having
environmental exposure and involvement shows no statistical significance on 
environmental attitudes.
Replication of subsequent studies should occur in different states in Malaysia. The 
results of these studies could provide a better understanding of the development of 
environmental education in Sarawak.
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Limitations of the Study
In the study, the measurements were made by means of questionnaires on socio- 
demographics, environmental exposure, awareness, knowledge, attitude, involvement and 
behavior. The findings might have been biased by the way the studies have been 
structured and data collected. These also might affect the overall result of the study. The 
estimate of the mean and the variance of the measurement, in particular, appear to depend 
on the measuring technique employed. In the meta-analysis of research on responsible 
environmental behavior, Hines et al. (1986-1987) reported higher correlations between 
environmental knowledge, attitude and behavior in situations in which actual behavior 
was assessed than in situations in which behavior was self-reported. There is a need for 
future research to check the extent to which the findings such as ours depend on the 
measuring techniques. To what extent do other techniques, such as observations, 
logbooks, or interviews, result in other outcomes? In short, the findings of our 
investigation need to be interpreted with some caution.
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APPENDIX A -  QUESTIONNAIRE
Survey on Student’s Awareness, Knowledge and Attitude towards Environment. 
Section A: The purpose of this test is to determine your awareness, knowledge and 
attitude about environment. You will not be graded on the test. Your cooperation is 
greatly appreciated. We are interested to know where do people learn about various 
things concerning environment. Please check (X) or circle one answer for each of the 
following question.
1. How often do you read a newspaper?
a. Daily b. 2-3 times/week
c. Once a week d. Once a month
e. Never
2. What other sources of exposure to environmental information did you use? (You can 
Circle more than one answer)
a. Television b. Magazine
c. Books d. Internet
e. Others (specified):__________________
3. How often have you read about environmental issues?
a. Once a week b. 2-3 times/week c. Once a month
d. Daily e. Never
4. How often did you receive information about environmental education in school? 
a. Once a week b. Once a month c. Not sure
d. Daily e. Never
5. Are you aware of and concern about environmental issues?
Y es___________  Not sure_ No______
6. How many times have you heard about the Bakun Dam Project?
a. Not at all b. 1-2 times c. 3-4 times d. Many times
7. How big do you think is the area to be flooded for Bakun Dam Project? 
a. size of Singapore b. size of Brunei
c. size of Kuala Lumpur d. size of Langkawi Island
8. How many times have you heard about water pollution?
a. Not at all b. 1-2 times c. 3-4 times d. Many times
9. Which area is most affected by water pollution in Sarawak?
a) Near to logging area
b) Near to industrial area
c) Near to squatters area
d) Don’t know
10. How many times have you heard about haze in your area?
a. Not at all b. 1-2 times c. 3-4 times d. Many times
11. Which one of the following does not contribute to haze in the environment?
a. Forest fire from the clearing of land for agricultural purposes.
b. Open burning
c. Air pollution
d. Water pollution
12. How many times have you heard about logging operation in Sarawak?
a. Not at all b. 1-2 times
c. 3-4 times d. Many times
Instruction: Please circle your answer below:
2 = Strongly agree
1 = Agree
0 = Neither
-1 -  Disagree
-2 = Strongly Disagree
13. How much do you agree or disagree with the following statement:
Logging operations will:
a. increased runoff. 2 1 0 - 1 -2
b. produce high sediment loads in the rivers. 2 1 0 - 1 -2
c. destroy wildlife species. 2 1 0 -1 -2
The Bakun dam will cause:
a. destruction to endangered species
(i.e. proboscis monkey). 2 1 0 - 1 -2
b. impact on cultural heritage of local community. 2 1 0 -1 -2
c. effect on the daily life of local community. 2 1 0 - 1 -2
We can reduce water pollution through:
a. Stricter law enforcement 2 1 0 -1 -2
b. Proper collection of waste product 2 1 0 -1 -2
c. More media exposure on water pollution 2 1 0 -1 -2
14.1 think that it is important to switch off the light
after use as to reduce energy consumption. 2 1 0 - 1 -2
15. How many times do you practice the 3 R (recycle, reuse, reduce)?
a. Once a day b. Once a week c. Once a month
d. Not at all e. Not sure
Instruction'. Please circle your answer below:
2 = Very likely
1 = Likely
0 = Neither
-1 = Not likely
-2 = Very unlikely
X = Not sure
16. I think that you are going to avoid buying bottle drinks
if you have aluminum can drinks at your school canteen. 2 1
17. I think that you are going to inform your parents to send
old newspaper to a recycle center. 2 1
18. I think that you are going to help your parents to make 
compost at your backyard from grass and food waste. 2 1
19.1 think that you are going to cycle to school to reduce
traffic and air pollution. 2 1
2 0 .1 think that you are going to bring your own shopping 
bag to reduce the usage of plastic bags when shopping
with your parents. 2 1
21.1 think that you are going to repair your old bicycle than to
buy a new bicycle. 2 1
22. I think that you will pick rubbish on the trail although
it isn’t yours. 2 1
23. How many times have you attended any of the following activities? 
(Please circle your correct answer)
Once a week Once a month Once a
a. Green Club 3 2 1
b. Environmental Camp 3 2 1
c. Interact Club 3 2 1
d. Science Camp 3 2 1
e. Nature Club 3 2 1
f. Environmental Debate 3 2 1
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26. Last year, how often did you visit: 
(Please circle your correct answer)
Once 2-3 times 4-5 times > 5 times Never
a. National Parks? 1 2 3 4 0
b. Nature Center? 1 2 3 4 0
c. Wildlife Center? 1 2 3 4 0
d. Bird’s Park? 1 2 3 4 0
e. Marine Park? 1 2 3 4 0
f. Butterfly Park? 1 2 3 4 0
g- Crocodile Park? 1 2 3 4 0
h. Recreation Area? 1 2 3 4 0
Section B: Attitude
We are interested in learning what people feel about various things concerning 
environment. Please circle the answer on the following statements that tells best how 
much you agree or disagree with each statement. There are no right or wrong answers for 
these exercises. They simply tell how you fell.
Instruction-. Please circle your answer below:
2 = Strongly agree 
1 = Agree 
0 = Neither 
-1 = Disagree 
-2 = Strongly Disagree
1. It is important to set aside special habitats for endangered species. 2 1 0 - 1  - 2
2. It is important to support stricter laws regarding water quality. 2 1 0 - 1  - 2
3. It is important all poisonous snake and insects that pose
a threat to people should be killed. 2 1 0 - 1 - 2
4. It is important that logging company should be held
responsible for any damages to the environment. 2 1 0 - 1  - 2
5. It is important that I know all plants and animals
play an important role in the environment. 2 1 0 - 1 - 2
6. It is important to practice 3R (reduce, reuse & recycle) at home. 2 1 0 - 1  - 2
7. It is important that industries should be held financially
responsible for the pollution they cause to the environment. 2 1 0 - 1  - 2
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Secton C: Scientific knowledge
We are interested in learning what you know about environment. For each of the 
following questions, circle the answer you think best. Circle only one answer for each 
question.
1. Where does most of the energy used in our country come from?
a. Falling water b. Solar batteries
c. Burning of fuels d. Hot springs
2. Name the birds that the movements reflected in the “Ngajat” (traditional dance) 
for the Ibans?
a. Pheasant b. Stork
c. Pigeon d. Hombill
3. Plants from the forest supply man with resources fo r_________ .
a. construction b. medicines
c. food d. all of the above.
4. A _ ________ is all the organismas of the same species that live in an area.
a. group b. population
c. gathering d. community
5. An vertebrate is an animal that__________ .
a. has a skeleton b. causes disease
c. has no backbone d. has backbone
6. When you find new things to do with old items you own, you_________ .
a. recycle b. repair
c. reduce d. reuse
7. Resources that are always available are  _____ .
a. inexhaustible resources b. renewable resources
c. opaque d. electromagnetic waves
8. Name 2 species of animals that are extremely rare or totally protected in 
Sarawak?
a. Rhinoceros & proboscis monkey
b. Sun bear & Porcupines
c. Estuarine Crocodile & Pythons
d. Swiftlets & Bats
The statements below are true and false statement. When you know the statement is true, 
you circle the T. When you know the statement is false, you circle the F. Read the 
statement carefully.
1. T F Food web is a complex pattern of nutrient and energy transfer
through feeding.
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All living things are made up of 80% water.
An organism that feeds on both plants and animals is an omnivore
Saving an endangered plant species is just as important as saving 
an endangered animal species.
The primary source of energy on earth is the sunlight.
There is a limit of how many people the world can support.
When colonizing a new area, plants, animals and even people 
compete for resources to live, grow and reproduce.
The amount of water on earth is increasing.
As the population in an area increases; the potential for pollution 
stays the same.
Section D: Background Information
1. Are you________male_______________ _female?
2. What is your ethnic background?
 Malay_________________ _____ Bidayuh
______ Iban___________________ _____ Orang Ulu (up-river dwellers)
 Melanau_______________ _____ Chinese
Others
2. T F
3. T F
4. T F
5. T F
6. T F
7. T F
8. T F
9. T F
3. What is your religion?
 Islam__________________ ______ Buddhism
 Christianity___________________ Others (Please specified:
4. What size town did you grow up in?
  Farm or rural area
_______ Small town (less than 5,000 people)
_______ Small city (5,000 to 50,000 people)
_______ Large city (more than 50,000 people)
_______ Suburb of a large city
5. What kind of work does your father do?
Thank you for your help.
Please return your complete questionnaire to your teacher.
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APPENDIX B -  DESCRIPTIVE TABLES 
SOCIO-DEMOGRAPHIC CHARACTERISTICS
GENDER
Frequency Percent Valid Percent
Cumulative
Percent
Valid male 157 51.8 51.8 51.8
female 146 48.2 48.2 100.0
Total 303 100.0 100.0
ETHNIC
Frequency Percent • Valid Percent
Cumulative
Percent
Valid malay 107 35.3 35.3 35.3
Chinese 49 16.2 16.2 51.5
iban 75 24.8 24.8 76.2
up-river dwellers 17 5.6 5.6 81.8
melanau 17 5.6 5.6 87.5
bidayuh 16 5.3 5.3 92.7
others 22 7.3 7.3 100.0
Total 303 100.0 100.0
RELIGION
Frequency Percent Valid Percent
Cumulative
Percent
Valid Islam 138 45.5 45.5 45.5
Buddhism 22 7.3 7.3 52.8
Christianity 142 46.9 46.9 99.7
Others 1 .3 .3 100.0
Total 303 100.0 100.0
HOMETOWN
Frequency Percent Valid Percent
Cumulative
Percent
Valid farm or rural area 32 10.6 10.6 10.6
small town 56 18.5 18.5 29.0
small city 118 38.9 38.9 68.0
large city 65 21.5 21.5 89.4
suburb of a large city 32 10.6 10.6 100.0
Total 303 100.0 100.0
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JOB
Cumulative
Frequency Percent Valid Percent Percent
Valid Agric/Forest/Fish 49 16.2 17.3 17.3
Gov't/Military/Public
Services 54 17.8 19.1 36.4
Private/Self employed 65 21.5 23.0 59.4
Services 20 6.6 7.1 66.4
Pansioners 9 3.0 3.2 69.6
Education 13 4.3 4.6 74.2
T ravel/T ransport 27 8.9 9.5 83.7
Construction/Labour 46 15.2 16.3 100.0
Total 283 93.4 100.0
Missing System 20 6.6
Total 303 100.0
SCHOOL
Frequency Percent Valid Percent
Cumulative
Percent
Valid Religious Miri 40 13.2 13.2 13.2
Miri College 39 12,9 12.9 26.1
Riam Miri 73 24.1 24.1 50.2
Kidurong Bintulu 41 13.5 13.5 63.7
Pending Kuching 35 11.6 11.6 75.2
Bako Kuching 41 13.5 13.5 88.8
Openg Kuching 34 11.2 11.2 100.0
Total 303 100.0 100.0
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ATTITUDES
Statistics
BATT LATT TATT
N Valid
Missing
Mean
Std. Deviation
303
0
31.0217
3.2424
303
0
23.7512
3.7204
303
0
54.7729
5.8298
BATT
Frequency Percent Valid Percent
Cumulative
Percent
Valid 16.00 1 .3 .3 .3
19.00 1 .3 .3 .7
20.00 1 .3 .3 1.0
21.00 2 .7 .7 1.7
23.00 1 .3 .3 2.0
24.00 2 .7 .7 2.6
25.00 8 2.6 2.6 5.3
26.00 10 3.3 3.3 8.6
27.00 19 6.3 6.3 14.9
27.36 1 .3 .3 15.2
28.00 17 5.6 5.6 20.8
28.92 1 .3 .3 21.1
29.00 17 5.6 5.6 26.7
29.43 1 .3 .3 27.1
30.00 34 11.2 11.2 38.3
31.00 41 13.5 13.5 51.8
32.00 31 10.2 10.2 62.0
33.00 32 10.6 10.6 72.6
33.86 1 .3 .3 72.9
34.00 39 12.9 12.9 85.8
35.00 43 14.2 14.2 100.0
Total 303 100.0 100.0
LATT
Frequency Percent Valid Percent
Cumulative
Percent
Valid 10.00 1 .3 .3 .3
12.00 1 .3 .3 .7
13.00 3 1.0 1.0 1.7
14.00 4 1.3 1.3 3.0
15.00 1 .3 .3 3.3
16.00 . 4 1.3 1.3 4.6
17.00 4 1.3 1.3 5.9
18.00 7 2.3 2.3 8.3
19.00 10 3.3 3.3 11.6
20.00 15 5.0 5.0 16.5
21.00 18 5.9 5.9 22.4
22.00 31 10.2 10.2 32.7
22.59 1 .3 .3 33.0
23.00 34 11.2 11.2 44.2
24.00 29 9.6 9.6 53.8
24.81 1 .3 .3 54.1
25.00 39 12.9 12.9 67.0
26.00 27 8.9 8.9 75.9
27.00 28 9.2 9.2 85.1
27.21 1 .3 .3 85.5
28.00 22 7.3 7.3 92.7
29.00 5 1.7 1.7 94.4
30.00 17 5.6 5.6 100.0
Total 303 100.0 100.0
TATT
Frequency Percent Valid Percent
Cumulative
Percent
Valid 34.00 1 .3 .3 .3
35.00 1 .3 .3 .7
38.00 1 .3 .3 1.0
39.00 1 .3 .3 1.3
40.00 2 .7 .7 2.0
41.00 1 .3 .3 2.3
42.43 1 .3 .3 2.6
43.00 5 1.7 1.7 4.3
44.00 6 2.0 2.0 6.3
45.00 3 1.0 1.0 7.3
46.00 5 1.7 1.7 8.9
47.00 8 2.6 2.6 11.6
48.00 8 2.6 2.6 14.2
49.00 11 3.6 3.6 17.8
49.95 1 .3 .3 18.2
50.00 13 4.3 4.3 22.4
51.00 9 3.0 3.0 25.4
52.00 16 5.3 5.3 30.7
53.00 21 6.9 6.9 37.6
54.00 23 7.6 7.6 45.2
55.00 13 4.3 4.3 49.5
55.81 1 .3 .3 49.8
56.00 21 6.9 6.9 56.8
56.21 1 .3 .3 57.1
56.86 1 .3 .3 57.4
56.92 1 .3 .3 57.8
57.00 21 6.9 6.9 64.7
58.00 15 5.0 5.0 69.6
59.00 22 7.3 7.3 76.9
60.00 24 7.9 7.9 84.8
61.00 13 4.3 4.3 89.1
62.00 15 5.0 5.0 94.1
63.00 6 2.0 2.0 96.0
64.00 5 1.7 1.7 97.7
65.00 7 2.3 2.3 100.0
Total 303 100.0 100.0
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KNOWLEDGE
Statistics
ECO ENV TK
N Valid 303 303 303
Missing 0 0 0
Mean 6.1650 6.0297 12.1947
Std. Deviation 1.6253 1.5123 2.4801
ECO
Frequency Percent Valid Percent
Cumulative
Percent
Valid 2.00 7 2.3 2.3 2.3
3.00 12 4.0 4.0 6.3
4.00 30 9.9 9.9 16.2
5.00 47 15.5 15.5 31.7
6.00 67 22.1 22.1 53.8
7.00 77 25.4 25.4 79.2
8.00 45 14.9 14.9 94.1
9.00 18 5.9 5.9 100.0
Total 303 100.0 100.0
ENV
Frequency Percent Valid Percent
Cumulative
Percent
Valid 1.00 1 .3 .3 .3
2.00 2 .7 .7 1.0
3.00 9 3.0 3.0 4.0
4.00 38 12.5 12.5 16.5
5.00 61 20.1 20.1 36.6
6.00 70 23.1 23.1 59.7
7.00 70 23.1 23.1 82.8
8.00 41 13.5 13.5 96.4
9.00 10 3.3 3.3 99.7
10.00 1 .3 .3 100.0
Total 303 100.0 100.0
TK
Frequency Percent Valid Percent
Cumulative
Percent
Valid 5.00 2 .7 .7 .7
6.00 5 1.7 1.7 2.3
7.00 7 2.3 2.3 4.6
8.00 10 3.3 3.3 7.9
9.00 20 6.6 6.6 14.5
10.00 18 5.9 5.9 20.5
11.00 39 12.9 12.9 33.3
12.00 70 23.1 23.1 56.4
13.00 43 14.2 14.2 70.6
14.00 37 12.2 12.2 82.8
15.00 23 7.6 7.6 90.4
16.00 20 6.6 6.6 97.0
17.00 7 2.3 2.3 99.3
18.00 2 .7 .7 100.0
Total 303 100.0 100.0
